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(57) Abstract: A process for the production of amines which is char- 
acterized by reacting an imine with a nucleophilic compound (ex- 
cept trialkylsilyl vinyl ethers) in the presence of a phosphoric acid 
derivative represented by the general formula (1): (1) (wherein A^ 
is a spacer; and are each independently a divalent nonmetal 
atom or a divalent nonmetal atomic group; and is oxygen or sul- 
fur). The invention provides a process by which amines (particularly 
optically active amines) useful as intermediates of drugs, agricultural 
chemicals, or the like can be produced without special post-treatment 
in high yield at high optical purity; and phosphoric acid derivatives 
(particularly optically active phosphoric acid derivatives) useful in the production of the amines. 
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"-^^-v^/lx^, 4-:7'n^-^:^v^/l^^, 4-3— K'^^^v'/^K. 2-MJ:7/P;e-ny<^7k-<^ 
3-hy7/^^n7«^/l^^>'-:^/^S. 4-hy:7/^^n^^/P^>'-i//^^, 4-hyi^ 

[0073] g^S^rbT(7:)Mi^S^^bTV^T'bJ:i/^T/^3^->^{i. T/^3df->s^tj«*i^ 
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p^h^^y^s ^h^v^S. n-^u^^i^m. 2-:fv2^^z^m. n-:fh^iym. 2-:/>^ 

3-7<^/^:7>=3r->S, 2, 2— :^7<f^7^:7°ntVk;e-^->S. n-^dr->yl^;r^->S, 2-^- 
=f-?v^y^;v^^-y^^ 3-^^/v-<;/^/i^;^^v'S, 4-7«^/v-<>^^/V';^-^iyS. 

[0075] m^&t\^X(DU^&^^L-X\^^XhX^^Ty/y^7l^:^^yM^. T'yjy-^M^ 

i-i^mwc7—20(DT97]^^/y^^^ym^^mifhn. ^(oMW-mtvxi^. ^yz^/u^ 

=3r->S. l-y^=-/y::^h^y^. 2-y:^:=-/]y:x.h^y^^ l-:7ai— /V^V/^df-v^^^ 2 

-:73i:=i/^:/n;i}fdr->^, 3-y:j^:=-/i^y'n^^ym. i-y^^/^y^h^y^. 2-^^:=- 
7^yh^-y&. 3-y:^=-/uy'h^y^, A-y^^;vy\^y^, \-y^:=-;v^y=f-)v 

/\y^y'f-/u:t^y^, ^-yz^=-fv^y^;vyr^y^^ \-y ^=-;v^^y ;vyr^y^ 
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[0076] g^s^b-C(DSi^s^^b-cv^-c^j;v^-^7"nr!J— /^^e-^v-Sfi. ^^nry— 

2-\i°yiyjV:t^-^^. 2-}^°]}%i^/U:t^-^^. 2-^yiSy^:t^-y^^-AW^fhtl 

■So 

[0077] e^SibT(DemK^^LTV^Tt>J;V^T/l-=3r/l-^;rK(i. T/W^/l/^;rS^U5 
n-y^/V^:^m. 2-y^^;V^^m. ^y-f^^V^^m, teTt-y'^/U^:^m. 
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[0078] g^Si:L-r(Z)ei^s^^i-bTv^Tt>j;v>Ty— ry— /v^;rs&u^ 
«i^ry-/^^;^-s(sms^w-r5Ty-/v^;e-s) tb-cf^i. ttjiEry-/v^;t 

[0079] smS<JrLT(7)gi^X^^bTV ^Tt> J;v ^r^/^^/^^;^-S{*> T^/^^/v^;e-S 
[0080] m^^ti.X(DU^^^^\^X\^^Xh^\^^^TuTV—/^^:tmn. ^'fxiT^)—)V 

^5:yy^y7^^;e-s, 2— <:/X;e-d^ih>/y7^^;e-s, 2— <^x^ri/y7^^;e-s#:d5 

[0081] m^^tL-X<DW:^^^^VX\^^X'hX\^^T-y/i^yt^-yM\-i. Tiy/i^yt^-y^RXf' 
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tV^^^7V;r^v/S^ ^><^M7^:t^-:^&, ^r^n^/V^ 

[0082] SmS<JrLT(7)gi^T^yS^bT{*. T3;7S(7)lf|iIXf±2#|(D^^J^^^S^IiS 

m V ^htl^^^cDXhtH-ti^fh-hi^^ HJt|-e$5l9 , M;t rpROTECTIVE GROUP 
S IN ORGANIC SYNTHESIS THIRD EDITION (JOHN WILEY & 
SONS. INC. (1999)i\CT^/i^m^t]^Xnim^nX\^^^h(D-dWifhn^o 

yum&(DMci^mtvxi-i. m^&^^vx\^^x~hx\^^mt7Km&. ems^^uT 

[0083] r/v^7^s-T?»m^tLfcr^7S, ip-^r/i^=3r7i/S»mr^yScD^#:M^UTfi. 

N-;^^/UT^/m. N, N-v^T^^/l^r^iyS. N, N->^:3^^/vr5yS> N, N-i^^y 

:7°ntVvr:5/K. N-7^^/V-N-(2-^°^tV^)r^y^, N— >i^n^drv^/^r^yS 

[0084] ry— /i^s-es^^iTifcr^yK, fip-^ry— /v^ei^r^y^cz^fl^^Mi^UTfi. 
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[0085] Tyyu^^u^-^M^^ivfcT^/m. WhT9^\^^/^^U^T^y^(OM.i^Mt]^X 

[0086] T-y/um-x:w^^tifcT^jm. m^T-y/^T^/m<DMi^mti.xit. ^/u^/]^t^ 

^^1^y'f/^T57^. ^^yV/vr^/S, -nhso ch , -nhso c h , -n 

2 3 2 6 5 

HSO C H CH , -NHSO CF , -NHSO N (CH ) ^:d^^lifhti^c 

2643 23 2 32 

[0087] r/^=i^->;^7/V7j^'^7^S-TrB^$tLfcr5:yS, m%T7Vz2e^-yio;v^=.7VT^/^ 

[0088] ry— 7^:r=¥v';^7/^7^<^7^S1?g^^;^^f::T5:yS^ ip-^ry— /^:^=3f-v';&/V7j^^n7^ 

[0089] T9/l^=^7l^;r^i/;^/V^^^/l^^-Cgife$tl/c:T5:7S. fip-^T^7^^/V;r=3rv^:;^7/k7}< 
[0090] e^SiLT(Dei^S^^bTV>T^>j;V>T/V=3f-^^v^;^dr;XS(i. '^(J;t.{^_htET 

ti, ^(DMc^mtVXl-i^ ^r^^u^^^^^^ym. hV^^u>^i^:t 

[0091] g^S^rLT(75Mife->y/^S<^UTtt, m:tit, ->y/vS(Z)3j0(D**J^^:dSr/v^ 
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/l^S. hy (2-^ntV^)v'y/VS. tert-:/^/Vv^7<^/V->y/PS, tert-y^'^/l^v'^ai 

[0093] »^Si:bT(Dgi^s^^UTv>T%J:v^ry— /v;e-df->^^;^7/P7}^'r:^/^S{i, ry 
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[0094] gi^S^bT(D®i^S^^bTV >Tt> ^Ty/^^/^^^^i^^:t:fy/U7i^^/U&n. 

o 

[0095] W^'^h\^'X(DmM^'^^\JX\^X-hX,\^r }V^}V^:^ti ;VTf^=-;vm±. r;v^;v 

[0096] m^&tL-X(Dm^^^^vx\^^xi,xv^rv~/^^:txj^yr^=-/^mn. ry— 71^ 
:fy/uyi^::^/vmtvxn.m^i^^m^7—20(Drv—^^'f-:t^/i-^:=^7umt^mifh 
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[0097] 



[0098] 



[0099] 



hth^o smS^^LTv^Ttictv^^lb^l^Sfi, -|S^(2) f^*.^v>T. r'i?#MS 
tVXWtmVf:immM^^VX\^^X-h^\^^m\^yi<m^tmCXh^X^\^\ W:^:^^^ 
■4/&(DM.mntl.Xn. iy;^^/V^^y^/^^ iy=s:.^;V^^y^/^, v?:7ai:=i7kAK^ 



[0100] R'-e^$fb6^^K«. ^xhi 
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[0101] R^-C^$tT.2)a-:7°nh^/^#$/^V>Sfi, ±.m—^^i2)-cm^tl^-(V^it-^^ 

[0102] ai^S^^LTV^-Ct5j;V^37^r/^=3r/^£{^. 37^r/^=3r/^S:S.tJ«e^^3^T/^=¥ 
Jr#:f?!j<5rL-T{'i> tert-:/^/^X, tert— <:x^/^S^ tert-^^->/UM^-d^^ttfhth 

•So 

ffi^3S^r/V=3{^/^S(ff^S^^-r53^r7l/=3f/^S) ^rLTf^, _h|E3^^r/l^=3f./v 
T/vdr/vScD^#:Mi:bT. '^!J^f^Ty-7^S-eem^;^^fc:em3aTy^^7^Sib 

[0103] emK^^LTV^-Ctjj;V^Ty-yl-K(i. ±|ER'(^*5V>T. 'f^^St^^^ttSgi^S 
[0104] Q:-^^^v^^$;^iv^S^::*3^t6, ■Bi^S^^bTv^T^>j;v^r->/vStbTfi. 
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[0105] R^-e^^tbS^fiSfp^'fbTK^S^bT^. ei^S^^bTv >Tt> j;v ^T/v^^/i^m 

[|b26] 



wo 2005/070875 



31 



PCT/JP2005/000962 




R 



H 



R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py. 
t-Bu, -CH=CH-CH2, 1-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

[0107] _h|B^#:M(c:*5V^T. Acf^Tir^/VS, BzU^^y^^JUm. Bocmert-:/>^v^ 

Trocfi:2, 2, 2-hV^r2xi:r.Yes^^^~^;V:!^~;v^^ Phf*:7j:-/p^, Nap 

[0108] TlsC^PJt'ffl V ^btvS^^tt'fb'^^J (ffiU. hyT7^dr/i^-:/y/^t-':=^/^:3i^7^/^>g^^ 

<o )^bTfi. M;t«— 1§;^^(3) 
[^b27] 



[0109] {.^^^ -R^ni^mm^^. mm:m^m\^x\^x-h^\^mtii^m^. mm&^m\^x\^x 




(3) 
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[Olio] ^[^28] 

[0111] L^^. R'fiTK*^^. «S^WbTV^T^ij;V^^il::7K?^S^ »mS^Wb-rv>-C 

z'f^N , p(R^) (3m(OR^nw\—xnmts:-ox. y^mm^. m^^^^vx 

2 3 

V ^T^J j;V ^T'yjU^/V^^-y&^^-r, ) X{4CR''r'° (R^'^IJ^R'^tS^^ ^iiziUT. 

W:^M^^\^X^^XhX\^^T'7/^^/i^:t^-yM. g^X^^bTV >-rt> 

x-hXv^T9/i-^/^^:tm. r^ymxitUMT^/^^^-tc )^^-to ]-e^$tt§ 
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[0112] Ut29] 




>f[^^#).M^«-|^^(21) 
Wb30] 



r51 




r54 



[0113] — 1^^(3) (i*3V^T. R\ R^S.U^R'-C^$tvSgm*^WLXV^Tt>j;V^^^b^ 
[0114] R^T^^i^5g^S^^bTV^T^iJ:V^T/Vr3dei^X, g^S^^bTV>TtiJ:V^ 

U^W^S^^bTV>Tt^j;V>T^7^^7W^;rSfi. _hfS— IS:st(2) (^*5V>T. R't? 

mvfc^mtmcxh<^x^\^\ 

[0115] R^&U«R'-e^§;rL^EWG'«, m^eS^lttS^^-To «^K§l'l4S^bT{4. » 



wo 2005/070875 



34 



PCT/JP2005/000962 



[0116] m^P^5lttSf-*5itS> MmS^WbTV^Tt^J;V^rv^7PS. mmS^^UTV^T 

:t:^/u^=./um. U^&^^L-X\^^X-hX\^^T^/i^^/i^^^i^^:t:^/i^^:=^/\^M. g 

[0117] tu|B«^eS5['l4S;asgi^S^^bTV>T^>J;v>T7i-3=^v';^y^#^/vS. g^S 
jvir^l/io )Vi!^==.)vm^ W^'&'^'^\^X\^XhX,\^r}V-=L-e^-y^^ii;vM=-jvm^ g 
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[0120] NR'^^*3V^T. R^-e^$tl.6f;^^^«> _h|E— 1^^^(2) ^;I*^V^T. R'-eiJ£0^L/c 
[0121] —1^^ (3) f^*5V ^T. R'iR\ r'^r\ Xf^R^i:R'<Jr^S— ^tf-Z^eo-C^^LT^^ 




H 



(3-1) 
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[0122] (3) t^*5V ^T, R^^tJ^R'f*. i^tl^^—if^^KWG^ (EWG^f^MIB^I^Co ) 



R3:H, Me. Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, OMe, 
OEt, SMe, SEt, NMCj, NEtj, etc. 

R<:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, etc. 

R5:EWGi 

EWG1 :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBut, -COOBn, -COSMe, 

-CONH2, -C0NMe2, -C0NEt2, 

-CN, -NO2, -P0(0Me)2, -S02Me, etc. 

[0124] l)m^it^0^3-l-2: 
L'fbSS] 

0^ ^0 



0 
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[0125] 



^[^34] 




R3:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, OMe, 
OEt, SMe, SEt, NMe2, NEt2, etc. 

R4:H, Me, Et, iPr, Ph, 4-Me-Pli, 4-CI-Ph, Nap, Py, etc. 

R5:EWG' 

EWG' :-CHO, Ac. Bz, 

-COOMe, -COOEt, -COOBu*, -COOBn, -COSMe, 

-CONH2, -C0NMe2, -C0NEt2, 

-CN, -NO2, -P0(0Me)2, -SOzMe, etc. 

R6:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
COMe, COPh, COOMe, COOPh, COOCHjPh, COOBu*, CONMej, etc. 

[0126] m^^t^^3-3: 
[^b35] 



R3:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, OMe, 
OEt, SMe, SEt, NMe2, NEt2, etc. 

R4:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, etc. 

R5:EWG' 

EWG' :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu*, -COOBn, -COSMe, 

-CONH2, -C0NMe2, -C0NEt2, 

-CN, -NO2, -P0(0Me)2, -SOgMe, etc. 

[0127] _b|B^#:M(-*5V ^T. 'Prtt2-:/ntVPS, Bu f^tert-^^^/^S. ^"T 

[0128] — i^T^ (5) ^i*5v ^T. R'-c^^tL^gms^^uTv ^xhx\^ ^mt^mM. 



s 
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[0129] 



[0130] 



3 

m^ti.xm.mi^fc^mtmcxh-Dxx\^\ */c. em^^^bTv^Tt3j:v^r/^=i 
T9/v=3r/^;r^>-Sf*. mn&R^K:^m^m&xm^&t\^xmmi^fc^mtm^ 

vxmmi^fc^mtmcxh-Dxx\^\ ^tc. ems^^LTv>Tt>j;v^T/i-=t^v/s 

SS— j|^^^(2) J^*D^V>T. R'j^*3tt6{*MSJ^*5tt6»mS^^bTVM:%J:V^^^b 
7KmSt?»ifeStbTffc0Jbfc#StlIIbt?feoTj;v\ CrV°(ci^oV^T. R^ 

&xj^R"'(Di^n^>—^i~i. ems^^bTv^Ttij:v^r/^=i^v'^. emx^^bT 
^^^bTv ^Tti J;v ^r/v=35-/^^;e-^, «i^^^#bTv ^xt^ctv ^ry — 
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[0131] —m^(5)'z:m^ti^it^!^(DMci^mt]^xn. mx.itrmc^-rit^mm^'^ 

:-OMe, -OEt, -OBn, -SMe, -SEt, -SBn, etc. 

[0132] 2)m^it^^6-l-2: 
[0133] Ut37] 



.X 



2 



H "EWG 

EWG2 :-CHO, Ac, Bz, 

-COOMe. -COOEt, -COOBut, -COOBn, -COSMe, 
-CONHg, -CONMej, -C0NEt2, 

-CN, -NO2, -P0(0He)2, -SOzMe, etc. 



[0134] 

[ib38] 



H-^^EWG^ 

R8 :Me, Et, iPr, Ph, 4-Me-Ph, -OMe, -OEl, -OBn, etc. 

EWG2 :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu', -COOBn, -COSMe, 

-CONHj, -CONHej, -CONEtj, 

-CN, -NOj, -POCOMe)^, -SO^Me, etc. 



[0135] 

[^b39] 
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JO 



[0136] 



H' 



R9, RIO :H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, SMe, SEt, NMe2, NEt2, etc. 

R7 :-CHO, Ac, Bz, 

-OMe, -OEt, -OBn, -SMe, -SEt, -SBn, 
-COOMe, -COOEt, -COOBu', -COOBn, -COSMe, 
-CONH2, -CONMe^, -CONEtj, 

-CN, -NO2, -PC (OMe) 2, -SOjMe, etc. 

Wi. M^^b'o'4^6-3iC:|oV>T. R^XftR'°cDfBTtl.d^— ;^fi. OMe, OEt. SMe. 



SEt. NMe. NEt^(Dei^S^^bTV^TtiJ;V>T/^=t=¥iyS. e^^S^^LTV^T 

[0137] —^^(7) Km^x. mBx^:^th^mmmmtL.xu. m^u. ^mm4-20(D 

m^ijmm^'^mfhn^o ~^fc. mmmmmi-t. mm(Dmmmm. mMxnm^m 



[0138] mmmmmnti^xn. mx.j^. s^mm-2ox\ mni^-^^t\^x{>f^<thim. 
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[0140] —^^(7)^^m^ti^it^m^. m^i^-^^(7-i) 

Wb40] 

,2 

(7-1) 



Q 



[0141] —^^(7-1) {c*3v^r. mcx-^^th^-y^^^^-^^m-i. 

[0142] (7-1) -e*^tL5'ft:^i^(D^f2|s:^!j^bTf* . TIB^C^f'Tb^i^^^S 

& & & 

0 0 0 

>NH ^^A^NMe ^^^^^^ 

[0143] ^^5aT-fflv^b^6^5>'S^D^^t^tt'ft:^i^«. migp"p^iBv^-ct^. ian 

[0144] ;2|s:^0J(Z)S^3t;^?fet:iJ;i9#e>nsr5:>'^^UTf5. M;t(^-|^^(4) 
[|b42] 
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[0145] Wb43] 




[0146] [^t,44] 




[0147] (5*:^^. R\ R\ Q'^t/Q'fitufBilUCo )'T:m^th^rV^m. —^5^(22) 




(x^^. r\ R':s.t>'R''"R''(itufBti^Co )-t?^^n6{b^i^^;as^tf e^tv^o 

[0148] ^/d. :2^l§PJ(^^3^^&t:ij;'9#?5;rL5>T5>IStt. _bfa— T^^tb^y^ 
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[0149] Wb46] 



[0150] [^b47] 



[0151] ^fc. ±m—^^(8)xm^th^rv^mi^. ±m—^^ii)-vm^th^v>'mmm 
^rv^mn. —1^5^ (8a) 




R 
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o 

[0152] ^fd, ±m—M^i8)-T:'m^n^Tv^mn. m^it—m^is-i) 

Wb49] 

, (8-1) 

NR 

M K . -bta-j^^ ( 1 ) -cis^iisy LT^^^gtty '^mmmi^^m v ^ 

1) 

[0153] [{b50] 




(8a-1) 



i[:^!>^(D^X^^,-^^ (3a) 

[|b5i] 




(3a) 
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R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-CH2, 1-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

R3:, R": H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, OBn, SMe, SEt, SBn, etc. 

R5:EWGi 

EWGi :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu', -COOBn, -COSMe, 

-CONH2, -C0NMe2, -C0NEt2, 

-CN, -NO2, -P0(0Me)2, -S02Me, etc. 



[0156] M^'fb^i^4a-2 : 
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R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-Ch^, 1-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

R3:, R4: H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, OBn, SMe, SEt, SBn, etc. 

R5:EWGi 

EWG1 :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu', -COOBn, -COSMe, 
-CONH2, -C0NMe2, -C0NEt2, 

-CN, -NO2, -P0(0Me)2, -SOzMe, etc. 

R6:H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, OBn, SMe, SEt, SBn, etc. 

[0157] m^it^!\^4a-3: 

Wb54] 




Ri :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-CH2, 1-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

R3:, R": H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, OBn, SMe, SEt, SBn, etc. 

R5:EWG' 

EWG1 :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu*, -COOBn, -COSMe, 

-CONH2, -C0NMe2, -CONEtz, 

-CN, -NO2, -P0(0Me)2, -SOzMe, etc. 



wo 2005/070875 
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[0158] :$:mm(Dmm:ifm^^'onhn^-^^(6a)'::^m^n^Tv^m(DM.i^mtvxi^ 



Wb55] 



Ri :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py. 
t-Bu, -CH=CH-CH2, 1-Propynyl, 

Ac, -COOHe, -COOEt, -COOBn, etc. 
R7 :-OMe, -OEt, -OBn, -SMe, -SEt, -SBn, etc. 

[0159] 2)m^i\:,^<^6eL-l-2 



R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-CH2, l-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

EWGz :-CHO, Ac, Bz, 

-OMe, -OEt, -OBn, -SMe, -SEt, -SBn, 
-COOMe, -COOEt, -COOBu*, -COOBn, -COSMe, 
-CONH2, -C0Nlllle2, -CONEtz, 





R 



-CN, -NO2, -POCOMe)^, -SOjMe, etc. 



wo 2005/070875 
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[0160] M^it^^6a-2: 




R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2;Ph, 4-lllle-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-CHz, 1-Propynyl, 
Ac, -COOMe, -COOEt, -COOBn, etc. 

R8 :Me, Et, iPr, Ph, 4-Me-Ph, OMe, OEt, 
OBn, SMe, SEt, SBn, etc. 

Em :-CHO, Ac, Bz, 

-COOMe, -COOEt, -COOBu', -COOBn, -COSMe, 
-CONH2, -CONMe^, -CONEtj, 

-ON, -NO2, -P0(0Me)2, -SOjMe, etc. 



[0161] W<\^^t^m6a-3: 




R' :Ac, Bz, Boc, Z, Fmoc, Troc, etc. 

R2 :Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-Ch^, 1-Propynyl, 

Ac, -COOMe, -COOEt, -COOBn, etc. 

R9, RIO :H, Me, Et, iPr, Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
OMe, OEt, SMe. SEt, NMe2, NEt2, etc. 

R" :Me, Et, iPr, Ph, 4-Me-Ph, etc. 

R7 :-CHO, Ac, Bz, 

-OMe, -OEt, -OBn, -SMe, -SEt, -SBn, 
-COOMe, -COOEt, -COOBil, -COOBn, -COSMe, 
-CONH2, -C0NMe2, -CONEtg, 
-CN. -NOij, -P0(0Me)2. -SOjUie, etc. 



wo 2005/070875 
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[0162] — (21)^1/ (22) #i::*5V^T. R^'-R^'-tr^^tL^gmSibTf*. illBg 



[0163] 7|s:^PJ(Z)M5t;^?feJ^*3V>T#p5ti.6-j|^^(22)-t?^$tL5lb^#>Ji. ^^^'14 



[0164] — ^5^(22a)-^~^$tLS{li-^#;(^e,#:M^bTf^. -^iJ^f^^TfS^Tr^^tLS^b^ 



[^b59] 
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R 



i54 



Ac, Bz, Boc, Z, Fmoc, Troc, etc. 



: Ph, 4-Me-Ph, 4-CI-Ph, Nap, Py, 
t-Bu, -CH=CH-CH2, 1-Propynyl, 
Ac, -COOMe, -COOEt, -COOBn, etc. 

R'^^-r" : H, Me, Et, Pr, iPr, Ph, 

CI, Br, I, 

OMe, OEt, OPr, OiPr, OBn, etc. 

[0165] :^mmi6) J-ov^Tf£0J-f-6^r. :2^^PJ-efflV^btL5^1^'l4>fb'^^^^L■^:o_b|H 

tmzx^^. ^fc. NK'^izm-f^R^^x^^ti^i^mm. NR^'iz^n^R^'x^^ti 
^i^mmn. _hiB-«^(2) \:i^iir^R^xnmvfci^mmtmm(Dmi)^^mfhn^ 



[0166] mK(D5M.n(DMi^mtvxn. mx.it. \^°^—j\^mm^'^mfhn^ 
(14) xm^ti^^^^mmmmt^<^(DMci^mtvxit. m^itrm^t^mm^ 



wo 2005/070875 
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[0168] _biE— i^^s: (14) ■vm^n^^mnmmmmt^m'c^^^mmt^m'^t^v^ 

^il5-2)X-m^th^rV^mU. — j|^^(15-la) 

Wb62] 




(15-1 a) 



[0169] RXJ^XXn±nd—^^il5-2a) 
[^b63] 




wo 2005/070875 
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. mmw^^. ^MfB^. mmw.^mi}>mfhn^. -^^x^j^^^mtvxi-i. nr''(r^ 



[0172] 



[0173] mpn. mmG^x^^n^-^Tx:im^xn^Tx^j0.^mtr.m^^'^t^m^L-x\^^ 

[0174] -j^5^(16) (C*5V^r^IT^^^tl.SemS^^bTV>T^J;V>^#ii^tJ?m^S 

[0175] —^^(i6)xm^th^^m^nmmmmt^^(DMcW^mtvx\'i. m^itrm^ii 



wo 2005/070875 
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W[^64] 
H 




[0176] ±m—^^a6)-vm^ri^^mQmmmm^^m'^'h^mMm\^^m^^t4^>' 

Wb65] 




[0177] ^^(16) -rsm^^^^mummmmt^m^. ^-vh—mi^aG-i) 

[^b66] 



r45 




(16-1) 



48 



wo 2005/070875 
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[0178] Ut67] 




(17-1) 



r48 

[0179] Ut68] 



r48 



[0180] Aim—^^(2)'cm^n^4v^i\:.^mt±m—^k^ii2)'x:m^tv^y9>mt(D 
[0181] —^^(i2)-vm^ti^y'7>'m(DMi^mtL.xn. m^t-^. 2-;^h^-y^9>, 2- 

:x.Y^-y'7^y, 2-7^^7l/:7^V, 2-:x.=^)Vy^ly , 2-:/ntVl/:7^V, 2-(2-:7°t3t:° 

[0182] #^>t^^_blB— i^^s:(l3)■T?^$tl.§r^:/M{i^ — j|g^S:(13a) 




(17-la) 



['flieg] 



wo 2005/070875 
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(13a) 



—6(DTji^^7um-Amifhti. ^(DMrW^mti^xn, p^^/i^m. ^^7um. n-^^nt" 

2-:rntVi^S, n--:f^7i^M. 2-::/^/i/^, ^y:^'^/^^. tert-y^^^yl^S, n 

-^^^/VS, 2— -^^^/VS, tert— 2-7^^/^:7~~^/VS, 3-7<^/^^' 
5^/1-^^ 2, 2-v^^^/l^:7°ntVk^, n-^^-^/l^^. 2-^^v-/l^S. 3-^^v^/l^^ 
, tert-^^-y/Um. 2-p^^/V^>'^/U^, 3-7«^/l^^:/^/VK> 4-7^^/^-<:/^ 
/^S> v-i^ny^ntWS, v'i5'n^>'^/^S> 

[0184] :^mmx^mv^hti^±m—^^(i)'vm^ti^])>mmmm^:i^^^x. a'x^^ 
m^<DM.i$imt\^xn. m^^^^vx\^^xhx\^^T/u^u>'m. e^x^^uTv^ 

[0185] ei^S^^L-cv^-ct5j;v>T7^^i^>'S«^ T/^^i/:/S:S.tJ«g^T/v=¥V'>'S;05 



wo 2005/070875 
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hU^^l^^S^ :fv2}i°U>m. Thyy^^l^^^&. :/^^'>'S> 1, 2-Z^p<^/U 
^^^u^^-g^ ^^.yui^m. 1, 2—y^u^^-yu>'m^^^^mfhn^ 



[0186] m^T/^^^uy-mtL-Xii. mn&T/u^uym(D{i?fj:<thim(Dyi<.mmi^:^^W:^ 

'ximM^ti^xMmi.fcW:mm^mi^x\^^x-hx\^^m\^7kmmxnm\^f:LW:mmt 

, 1, 2— ':/(4-p<^/^73i:=^7U')ai^l/>-S, 1, 2-iy-iyi^v2^^-yj]y::i^^u>'^, 1, 3 

[0187] s^K^^bTv^T^3j:v^ry— ^>^s«. ry— ^>^K:s.i>'Mmry— ^^K/is^ 
tfbtT.Sc Tv—u>mt]^xn. mx.i-£^mm-20(Drv—-iy>'mf)'^m\fhti. ^ 

i)^mM^XW^-^^f^T')—^y^tp^m'fht\.^o B*S«. ilia— 1^5^(2) 

V ^x^m^h\^xmmut.w^'^^^\^x\ ^x\>^\ ^m\:J^m^xmm'vh. 
[0188] z.f\.h2m<D^w&\x. m^m&(D^^'^\tm,^(D»^M.(D{iLm^WMn.^. ti^v 

-v'i^n^dr>/l/>'K, 1, 2-v?:73ir^ypJi^l/>^^, 1, 2--y {A-:^^ jvy ^==-)V) :x. 

1, 2-v^-^i5^n^^^y/^:ii^l/VS> 1, '^--y^^Vy^-A, 5-v^^/l/S> 



wo 2005/070875 



57 



PCT/JP2005/000962 



(R)#:. (s)f*. (R, R)^x{*(s, s)mm^fhn^o 
[0190] x'Rxix^x^^^n^r.m<D^^mm^tL-xi-t. m^it. mmm^. mnm^m 

[0191] — fffi(Z)#^jli^.^fflt-*3V^T. -NR'^-^^^o^t5e^S^^b-cv^T^3J;v^i^^l^ 

[0192] R'^Xf^R'^-e^^t^a. SmS^^LTV >Tti ±|5-j|^^ (2) 

EWG'«, _hfB— IS^(3) }^*3(t§> R^:S.I>*R^-ef£0Jb/::EWG'^IIICl?feoTj; 
[0193] — l^^(l)-t:^^^§y>^^f|3»#:(Dft#:Mi;bTfi. '^iJ;t{^TfBs^^^^^tLSfb 

[^b70] 



wo 2005/070875 
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[0194] m^<t^^l-2: 



wo 2005/070875 
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[0195] 



wo 2005/070875 
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[0197] ^1:74] 




[0198] m^it-^S^l-A: 
[^(^75] 




[0199] m^^t^!>^l-5: 
Wb76] 




[0200] 

Wb77] 



wo 2005/070875 



65 



PCT/JP2005/000962 




[0201] m^i\:.^m-7: 



wo 2005/070875 
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[0202] 



wo 2005/070875 
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PCT/JP2005/000962 




[0203] 



wo 2005/070875 



68 
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[0204] M^i\:.^^i-io : 



wo 2005/070875 
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wo 2005/070875 



70 



PCT/JP2005/000962 



[0206] 




[0207] 

[^b84] 



wo 2005/070875 
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[0208] M^{b^^l-14: 
W^85] 



wo 2005/070875 
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[0209] 



wo 2005/070875 
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[0210] m^it^^l-lG: 



wo 2005/070875 PCT/JP2005/000962 




R^'- : H, Me, Et, Pr, iPr, Bu, tBu, CF3, 

Ph, Tolyl, a-Naphtyl, jS-Naphtyl, Mesityl, etc. 

R^^ : H. Ts. Ms, etc. 




R^^- R^° : H, Me, Et, Pr, iPr, Bu, tBu, CF3, 

Ph, Tolyl, a-Naphtyl, /J-Naphtyl, Mesityl, etc. 

R^^ R^2 : H. Ts. Ms, etc. 



wo 2005/070875 
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[0211] ims] 




R^^- R^° : H, Me, Et, Pr, iPr, Bu, tBu, CF3, 

Ph, Tolyl, a-Naphtyl, j8-Naphtyl, Mesityi, etc. 

R^^ R" : H. Ts. Ms, etc. 




R^^- R^° : H, Me, Et, Pr, iPr, Bu, tBu, CF3, 

Ph, Tolyl, a-Naphtyl, i3-Naphtyl, Mesityl, etc. 
R^^ : H. Ts. Ms, etc. 

[0212] rti.b*^p^t-#.6-j|^^(i)#T^^^tb5y>^M^^f*fi. v>m^\^^(D-om^^ 
^mi^t'uxit,^ y^^i^. ^by^7A, ^^y^^A, /vt^v^^A, ^-y^M.m(DT/'^^v^ 



wo 2005/070875 
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t°y-^^#(D^#:^T^^, ^ij;tj^t°^yv=>'#cDi&fpMil^T^>'#®T^^<^(^ii: 

[0213] -ii^5^(i)T^$ti.6y^^^fi^ft:«. ifmm(Dm^-)3m\c-i5\^x^ 
mm 

^X' OH 

Co )-ei5$tL5^^^tty>'^fi^^;550^uv^„ 

[0214] — I^^C(l-l) J^:}b^V^T. A'*-e^$ti.53fe^?S'[4^f4^^-r6;^-<— y— tLT 

[0215] _h|B-j^^^(l-l)T|g$;^S7fe^^tty:/^fl^^c7:)^#:M<^bT«. _b|E-JlS 
5^(l)-t?«$tL5y>'^fl^^0^f:^M^UTM^Ufcy>'^f|^#:(D4'T\ 

[0216] M^-fb-a^i^ 1-1-1: 
['fbQO] 



wo 2005/070875 
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[0218] 




wo 2005/070875 
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[0219] ^m-^^iD-^-m^n^v^mmmmi. -m^iia) 




OH 



(la) 



[0220] i^^. A^n:^^—^—^mu x^Rx^x^'n^^n^vxmmm^. -nr''-(r'' 

(Dt^i-i, |^-NR'^-«-NR^-(R^{*;^/V*:/^^5fe(DTi//VS^^i-o )-t?fe5o ^ 
/c. ii)x':S:U?X^;as^/=e5»'^(^f*. X^^t;?X*(DfRm^^— ;^{i-NR''--t?fei9. d^o 

^S^^bTv>TtjJ;v^Tv'/v^^^-ro ). ^^M^^X«-CR''R'''--efc5o ]-e 

S^tL^y^-^fl^ft:. -1^5^ (lb) 
[0221] [^b94] 



[0222] ^/c- ( 1) CD y >mmmi^(Dmti.xnrm-^^ (id 




(lb) 



wo 2005/070875 
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Wb95] 




Wt:96] 




r", : Ph. a-Naphtyt, i3-Naphtyl etc. 
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[0224] Ut97] 



[0226] 




R", R", R-". R" : Ph. a-Naphtyl, ^-Naphtyl etc. 

[0225] (i)(DV '^mmmittvx-^^ ( 1 1 ' ) t^ft^M ^ i^xm ifhti^. 

[{b98] 




(11') 



[5^^. R. R'fii^— ^/dfimj^^oT^j^j^^, ^mm^. B^ymm^. ^^h^i^m. h 



[0227] — I^^SCda) t^j^V^T. X^&U^X^fi^^ ^iiZlUTi 



13> 



S^r^-To )> ^m^X«-CR'V-{R'':S:i;«R''«^^aiz:UT. 7K^JH^> 



wo 2005/070875 
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-NR''-tt. -NR -(R'^i^^/^^^^S^fecOTv^/^S^^-f-o )'efei9. -ftll^^J^ilt?^ 

^^bTV>T^ij:V^rv-/V^^^-ro )> ^lli^^X«-CR''R'^-i?fe6o 
R'i?^§tL6;^/V^:/^ft5te(Dr->/l-SJi, _h|E— j|Sx^(2){vl:j3V^T. R'i?^^ 

[0228] — j^5S:(la)T^*^n5y>'^^^^0^#:M^bTf^. MX-f^i^lBM^^b-a^i^l- 

[0229] — l^^(lb)-t:^^;ix?.yv^f|2*#:(D s^#:f^!ji:bT{i. _hfBM^ib^^l-2^1^!| 

[0230] ^/c. tulE— |^x^(la)^U5-|^^(lb)-e«$tvSy>'^fl^#:{i^tl^'tt. -jS^ 
sSCda-l) 
[^b99] 

a'< >f (1a-l) 
^X' OH 

(5^^. a'*, x\ X'*^OT'«tiIfBi:^Co fS-L. x';iS-NR''-(D^^«, f^NR^'i^ 



wo 2005/070875 



82 



PCT/JP2005/000962 



[0231] Wbioo] 




Ob-l) 



[0232] —m^iia-i)X'm^th^v>mmmi^(DMi$-mtvxi-i. mx.it±mm^it^!^ 

[0233] —^^(ih-i)xm^ti^v'^mmmw-coMcW-mtvxn. mx.it±tEmm\:^m 

( 1 b-i ) xm^th^^^mm >'mmmw-<7:>i'imm^m^f^ t . m^\-^±M 
mm\:.^mi-i-^xm:-^t^^i\i-^mmt^mfhfh:b. 
[0234] -m.^iiDxm^fi^'r^mmmm^. ^^mmiymmmmm^\.\^\ mu 

[^bioi] 



wo 2005/070875 
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o 

(33) #-T?^$tLSy>'^^^^;a5^lf fplJxSo 

Wbi02] 




wo 2005/070875 
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[0236] WblOS] 




wo 2005/070875 
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R^* : CH3, CzHs, C3H7, C4H9, C5H,,, CbH,3, etc. 

Wbios] 



r46 




R'* : CH3, C2H5, C3H7, C4H9. C5H,,, CjHia. etc. 
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[0239] -^^(31) ^^m^n^v>mmmm-i. ^^mm>'mmmmm-^i^\^\ mm 
yt^mmi^mmmi^ti.xi^. m^it-m^ (sia) xf* (sib) 

Wbi06] 




(31b) 



^tL^'tLTIE— J^^(32a), (32b), {33si) Xn{33h)i^mifhth^o 
Wbl07] 



wo 2005/070875 
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[0240] —m^ii)'vm^th^v>'mmmmt. m^}^rm<D^^\z.]^xmm-r^^t-^^'v^ 



wo 2005/070875 
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-So 

[0241] H-x'-a'-X^-H (10) 

[0242] — i^^c (10) ■vm^th^^^t'^mti.xi^^ m^i-^. v^;^— /vs. r3:/r/V3— /vm. 

■So 

[0243] v^;^-— /VS<)^bTJi. — i^^S:(lO-l) 

HO-A'-OH (10-1) 

[0244] iy:t^/^M(7)M.i^MtVXn. c^^^wv^^-'ij^i— /V, ^°ntV>^:i^^];=i— /^, ;^77^n— 
/V. 1, 2— /V. 1, 2-v?:7:n^/Vm^i^^^'ij3w-/k^ 2, 2'-v= 
tKn:3f>^t"^3:^/K 1, l'-tf-2--:f-7h— /K 5, 5', 6, 6', 7, 7', 8, 8'-;ri^i5^ 
tKn(l, l-if-^:7^V'>')-2, 2'-Z^:^—/um7f)miflbth^o 

[0245] T^yT/V3— /VSi:LT«. M;t«\ — i^x^(10-2) 
HO-a'-NHR'' (10-2) 

lRlC-efeoTJ;v\ 

[0246] r5:yr/V=i— /VS<7)^W!l^bTfl. 2-r^/:3z^7— /V, l-r^y-2-:7°^/^7— 

/V. o-r 5:7731/— /V, i-r 5:7-1, 2-v^:7nir:i/i^cn^/i^r/v=i— /v. 2-r5/-2' 

-tKnd5^->tf:73ir^/V, 2-r5:y-2'-tKn^v'lf-:h:7^7k^ 2-(N-(4-h/V:3^:/;^ 
/P;}.:=:/V) T^/)-2'-}lVv2^-y\f'7^=^/l^^ 2- (N- (4-h/V:3^:/v!L/V7}>=/V) T^/) 
-2 ' -tKndr->t~'^:7^/V^/5S^if PjtvSo 
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[0247] Z^TV^mtVXl-i. Mx.«\ —m^(10-3) 
R^^HN-a'-NHR^^ (10-3) 

[0248] i^TV^m(DMi^MtL-Xl-t. :^^U>^i^T^>', 1, 2-v^r^/v'^?^^dri^>'. 1, 2 
=f-)V^ 1, 2--yy ^^)V:r,^u:y^J'r^-'^ ^ 1, 2-v'-^:7^/kai^I/>-v?r5:>^#(DN 
2-'7^^\y^y-yT%'>'^^<[-{A-VJ^=^l^^Jl'i^^J\^)-\, 2-y^^\yl^-J' 

^-V-y^^-JVzr-^Xyly-yTV-y. N- (4-h7V:3zi/;:^7k7}^ - /V) -1 , 2— >?:7ai 

-/v^5^w^^:/T^>^#c7)N^yg^v^T^^5^. N, N'-v?^^-ev^/^/-^^^/^-l, 
2-:7j:^w>'-:^T5:>-. n, N'-v^y^^J^^-^/v^^y^-i, 2-:7j;^i/>'>?7'5:>', n, n 

'-v?(4-b7^n^^^;5ZL/v^-7^)-l, 2-'7:x.=.\yyV-T%l^^ N, N'— 

2-v^^^^/V^^^Vv^T^V, N, N'-v^7^^^^/I^7j^^/V-l, 2-v^7^ 
-/k^n^Ix^i^T^^-. N, N'-v^(4-h/k:i^^^/l/;jN^/V)-l, 2--yy z^^JV:x:•^^y 

. N, N'-v=7«^:/v?./v^^/wi, 2-v^v'i5^n^dei/7P3^^V'^/-::;?T5:>^. n, n'-v'C 

4-^/^;n^^/^;j^-/^)-l, 2-v'->^n-^:3^-^/V;n^l/^i;=T^^. 2, 2-v'(N, N' 

-v=^^^fV^7^4^^/^)r5;/^^^•:^:7^7^, 2, 2->^(n, N'-v^p«^57^^7^4^^7^)T 

2, 2-v^(N, N'-v^(4-h/V:3iVv!./k7}>:=^/V))r^yf'-^7^/^#C0 

[0249] iyi^:^—/-^mtVXU. M^{^. — i^^(10-4) 
HS-A'-SH (10-4) 

A'fitfrlB^IHCo )-e^$tL^v^^;e--y^^^5^ff b;i^So 
[0250] i?^^^/\ym(oMci$^MtL-X\'i. ::^^yV'^^—jv^ 1, 2-:/n^~^^-i/^;^ — 
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[0251] ?iju:^yyTy]^=t—/umtVXii. — j^^(lo-5) 

HS-a'-OH (10-5) 

[0252] 7<7^;^^°^T/^3— 7^|g(7)^f:$:f^!j^LT{^, 2-7«7l^;&7>:^^y— /P, 2-\iVu^iy^ 

[0253] :^ju:fy:fhr^i^mtVXl'i. M;t«\ — j|^^(l0-6) 
HS-A'-NHR"^ (10-6) 

[0254] 7</^;^7:7'hr5::/|g(D^#:M<JrbT{i. 2-r5:7^;e-:7niy— /V, 2-(N-(4-h7k:3i^ 

[0255] :Lnh-^^(io)xm^iv^i[:^m-i. ±m-^^ii)xm^ti^v'^mmmw-t 

Oa) 

H-X -a' *-X^-H (10a) 

(x^^. a'*. x'^tJ«x'«ttjfai:llICo )-e«^tI.5^^^gtt'^L^^^^fflv^?,ri:;iW 
^LV\ ^fc. ±fS-|^^(10-l)-(10-6)T^$tv5'fb^i^fel^1^-e&5o 
[0256] _h|B— I^^S: (10a) Xm^tl^^^^mt-^mi. _h|B-|^^ (10) xm^ti^^[: 

(Dx^t\.mnfL\z.xh^\\ ±M-^^{ioa)xm^f\.^%^mmt^mt\^x. 
:^—7vm. r%yr;v=L^;vm^x^^^r%>'m^ixmmtvxm^-t^t. ^(DMi^m 

tl^Xn. (IR, 2R)-1, 2-i/^n^df-ih^v5;e-— /V, (IR, 2S)-1, 2—y^t2^^ 
i^-^'v^;^-— /P, (IS, 2R)-1, 2— ^iJ^n^ds^i^^v^;^^/^. (IS, 2S)-1, 2— 

(IR, 2R)-1, 2-v?:73ir^yP:3i^U':/i^^i;n^/V^ (IR, 2S)-1 
, 2-v^:73ir::/Vai^l/V^'!Jzi^/V, (IS, 2R)-1, 2->^:73i:=:/Vai^l/^^'i;=i— /V 
, (IS, 2S)-1, 2— :^:7ai:=^7l^a^^W^^^iJ=i— 71^, 2, 2'-v^tKn:3r->t-':7m:=^7l-, ( 
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[0257] 



R)-l, l'-tf-2--^7h— /K (S)-l, l'-tf-2--^:7h— /K (R)-5, 5', 6, 6', 
7, 7', 8, 8'-;#-i^i5^tKn(l, l-t^-:f-^i571/:/)-2, 2'->^;#-— 7K (S)-5, 5', 6, 
6', 7, 7', 8, 8'-:ri^i5^tKn(l, l-tf-^:7^w:/)-2, 2'-v^:^— 
v^^— /l-IS, (IR, 2R)-1-T^7-1, 2--J"7:j^^;V::r,-f')VTJV^~)V, (IR, 2S)- 
1-T5;7-1, 2-v':7ai:=^/kJ^^/VT/^:3— /V, (IS, 2R)-1-T5;y-1, 2-i^:7ai:=i 
;Va::.^)Vr?V-=i—)V^ (IS, 2S)-1-T5:/-1, 2-v'7ni:=^/V:3^^/^T/V=i— 
3fe^?gttT^/T/V=i— /l^zg, (IR, 2R)-1, ^-V'T^J-y-^vi^^^^y. (IR, 2S) 
-1, 2--yT%/^y^vi^^^^^ ^ (IS, 2R)-1, 2-v^r^7i/^n--^drih^, (is, 2S) 
-1, 2-v^T5:7iyi5^a-^drf-^, (IR, 2R)-1, l-^y-y^fxi^^-y^Va^^V^^y-yr^ly 
, (IR, 2S)-1, '2.--y-yi7vi^^-yjVai.^\y^yV''r%^y. (IS, 2R)-1, 2-v^->i^n^ 
d5^->/Vrn^U:/v^r5::/. (is, 2S)-1, 1-V'-y^xi^^-y)Vai.^\^y-J'r%>'^ (R)- 

2, 2'— ^r^y-i, i'-tf'^^^7^, (s)-2, 2'-v'r5/-i, i'-if^:75=-7k^ (ir 
, 2R)-l, l-^yy ^=^;v:xL^^yy-yT%l^ ^ (IR, 2S)-l, 2--y-ya:-^;v:x:^^\yy'-y 
TVy. (IS, 2R)-1, zr.=^)V:x,=}-\^y^J'TVy . (IS, 2S)-1, 2-v':7:n^/V 

^^i/>'v^T5::/, (IR, 2R)-N-(4-h/v^>';^/v^— 2-:7:nr^i/^v;?T5: 

(IR, 2S)-N-(4-h/V^>^;^/V7j^^/^)-l, 2-:7ai^l/Vv?T^V, (IS, 2R)- 
N-(4-h/l/^>-^/W^^/^)-l, ^-y^^^yyV-TV-y^ (IS, 2S)-N-(4-hy^J^V 
v?.7^;j^-/^')-l, 2-:7jic:^^>'v?T5::/. (ir, 2R)-N, N'-i/(4-h/V^>'v?.yl^^^ 
2-v':73i^7PJi^lx:/i;?T5::/. (IR, 2S)-N, ^'-V'{A-VjV:x.y:;^;Vi^=^ 
2— :^:7^^/km^i/^v;?r^>. (is, 2R)-N, N'-v^(4-h/V^^;^/^^^ 
71^) -1, 2-v?^ji^7^^^l^^v?T^^, (IS, 2S)-N, N'-v^(4-h/V^>';^/V)i]N^ 
7^)-l, 2— :^:7^:=^7kai^l/;/v^r5;>', (R)-2, 2-v^(N, ^'--y{A-Vl\^::r.yy^;V 
•M=-}V))r%J\f'r'7^?V, (S)-2, 2— ^(N, N'-v'(4-^/^c^^^yV;^}^:=^7^))r5:7 
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[0259] ±m-^^ao)xm^ti^i\:.^mRm>'mim\(Dmmmn. fflv^5_hiH-i^ 
v^;^^ m«x:^^-^^(io)X'm^th^i[:.^m^Mi^x. v^m^m^m'Mmi. o 
[0260] y^-^fi^^tD^atf*. ie^^^^^J^:I::-Tii:s^^#?^T-e^ToTt>j;v^o m.mtvxn 

N, N-v=^^/vT^y^. t:°yv=^, 4— :^7<^/vT^yt°yi^^. i, s-v^rif t-^^^^ 

n[4. 3. 0]/-t--5-^:/, 1, 8-v^T1fb^'iyi!^n[5. 4. 0] •>:/t';=^;-7-:3^>', hV-n 

-•f^ivrv-y. N-p<^7^^/k;^}>y^-#(D^^r^>'^. ;^ci^^b^hyT>A, ^pg>fb;^7y 
^j>m<D^Wk-Mm\\:Mim. *{b7<^/Wi5^';^->r>^^ mfb^^^/^-^i^^-^-^i^. :i:>fb 
:7'ntVP-^^^;^^>r>A, ^^/vy^-^A. :3i^/ky5^r^i^, :7°^tV^y^'>i^^ n-y^7^ 
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MS^tji. 0-5. o^». 0^L<(*^i. 5-2. 5mm<Dmm^^^m's:mu^tv^. 
[0261] v>'mmmi^(Dm^:ffmn. ii^^m:ijt^^xmm(D^^rT:n-DXhx\^\ mmtv 

xn. mx.i-f. m^it. ^^^ly, ^^^ly. 7^>^. ^y^xi^^ 

V^^PPT^^^-, 1, 2— :^i^nna^^^, i^nc3/iN7l/i>.. o-v^^nn-^^^ifV 

tKn:77^^ 1, 4-v';^-^1^>^, 1, S-v'^e-^y^^'^cO:!!— ^^/k^g^ Tirh^, ^^/^ 

it^mi^n^^x.m'^mo. i—im, 0^b<«^o. i—o. smo^h^^mm 
[0262] i^. y^-^si^i^rcDMag^^fef*. Aim^frMM^mm(Dm^. i^^^t^j^^cx^© 

m^xm^Lthx^ho 
[0263] SJ^:?M{i> M^^-78-ioo°C. 0^b<fi|^]O-5O°C(Dt5H;e)^e>jSl:iltR^ 

[0264] — j^^^(l)-e^$;^Sy^Ptfl^ft:«> y>'m^b^tJi!bT. >?^Nny/ryndr-:/4^^ 
[fblOQ] 
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Y 

f 



.20 



C9) 



X 0— R 



[0265] WbllO] 



[0266] 



,1 



.20 



C9a) 



r 0— R 

v\ Mi^ry/^K^LT«. M;t{^^«3-2ocDsmry7i^K^5^ff -^cd 
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[0267] —^^(9)'cm^n^v>mmmi^(DM.w^mt]^xi-i. mx.itrmit^m^:d'^ 

Wbiii] 




[0268] ^nhmm—^^(9)x^m^n^v>mmmm-i. ^^mw^'r^mmmmm^ 
[0269] m^^mmmti^xi-i. Mmmm^^mcommt^mifhn. mmmmi^^mtv 

o 
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tuiagBfi^iLTf^. h]}T/u^/v^:^y4>'. hUTV—^^^^y^^. hVT/i^^/UyiK:^ 

^^t-^mKML-x. m^mnm^mnmo. oooi-i. o^». tmv<i-imo. o 
1-0. immmam^^hm'sim^R^n^o 

[0270] M^MtL-Xl~i. A/l-yrOm. y^j^y—zvm. T>^=-^J>.m.. r/V=i^;Vj^Xl^'\^ 
. ^^^J^M^^l. 0-10. 0^». Af^L<{i^l. 2-2. 5^»(Dt5H;5^feaSl: 

[0271] i£^^M(-J^^CT^^S(Z)^^T1:^T9^i;as-^^#6o ii:K<z)fiMS.tJ«^» 

[0272] ^fc. i^^^S^3lJ^:CT^Mo#^4TT^ToTt>J;v^, ^M(^««fi> ± 
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iiS^O. 01 — lOM, 0W^<nmO. 1—0. SMO^ISd^fejglCjg^^tLSo 

[0273] Rit^umiii:. M V >5-hiE-i^5^ (9) x-m^ti^^[:^m^m^^mmm(Dmmm 

Kx^m^£^fc^m^m^^nf£\^^^\ iis^o— 2oo°c. tii-~^\^<nmo—ioo°c(D 

R!t^mmn. as'^io^^-io 0 . 0^u<f*^iB^ra-7 0 (D^m^^hm'sm^ 
[0275] nhthf:ir^mmmm^. 't(D-^i^^mm<DmMifm\^m^^x-h. ii^^^m^ft^zx'^ 

[0276] ^Jc, ;^li0J(7)j^3t;^&^;^^-Atrfflv>Tt5£0J-r^o 
1) ^^^-^Ei-^i^^-IS^ (3) xm^tl^it^^t(DRf^. 

[{bii2] 



v^. mMmt^mtvx. -^^i3)xm^n^i[:^mK^n^R'^^KWG'xh^- 
^^i3h)xm^n^i[:^m^m\^\ -^^ii)xm^ti^v>mmmi^t\^x. 
x^: (1-1) xm^ti^yt^^m^mmm^^m^^x. rv^mt\.x~m^ (4c) 




(2) 



(3b) 



(4c) 
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[0278] IP^. -^^{2)'Q^^^^^V~yit-^mt-m^{3h)'Q^^f\.^it-^mt^-^ 

[0279] -^^{2)-^^m-^f\.^^^>it^mt-m^{^h)-^^^-^K^i\:.^m(D\^mm-±. m 
V la^s: (2) -e^$tL5-r^>"ft:^#i^— i^^sc (sb) &t/— 

(1-1) T^^^tvS^^^tty ^m^^f*cDS®^{:i j;i9S/ce6fcJ?)#{;iPI^$;h. 
/^v^^5^ -l^^(2)-c^$tLS^^>-^b'^f^(;i>pfUT. -j^^(3b)-e^^tL6fb^i^ 

^ii»0. 9-2. 0^». $f^U<J^,^l. 0-1. 5^»(Z)t5H^^biil:31K$tl.S 

o 

[0280] if.m^:f?m-±. i£^^M^^^SCT^M(^#^T-CfToT%J:v \ ^^tUTJi. M;t{^ 
. m^\^. ^y^^-y. ^^^y^ 7^':^>'. v'i^n--df-i^>'#(7)5gM 

. 1, 2-v^i5'nn:n^^, ^^^t3y-J^7^A, EiS^t:^*, o-v'iJ'nn^^ 

if :/^(D/^^<^V'fk>^'fb7K*^^^ T^yV, v^-Yy^ntVl^^— 7^71^, tert 

h^tKn^^^. 1, 4-v^;r^f->, 1, 3-v^;r=3ry^^^(^^w_^yV^^ T-feb^. fi 
. tevt-y^^/—/um(D3mTJ\^=i—/V^m. S^Mt^^/V. i^^^^^y^, g^l^n-^'^/V 

K (v^7<^/V;^/VJj^=¥v'K-d ^)#(D;^/V4^=¥^/K2®. Tirh^hy/V^c7)^:iyT/^# 

6 

[0281] ^m^m^^^m^<D^(Dmmmu. m^^^-^^(2)xm^n^4vyit^i^^— 
(2)xm^ti^4vyit^!^(Dmwmm^m'^mo. oi-im, 0^v<nmo. 05- 

0. 2M(DmM^^hM'M.m^^fh^o 
[0282] RJt^Umn. MS'/l^-78-100°C, 0^U<f±|^O-5O''C, J:'9$f ^b<tt^^U# 
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[0283] 2) ^^ly^t^mt-^^ (5) -vm^n^it^^^tcDKJt^ 



[0284] :^^—M.2n^ ^M^th. 4v^^t^i^tvx—^^ (2) -^^m^n^^v^it^f'^^m 
>^mti.x-m^ (6a) xm^ti^ytmm'\^Tv^m^'^%^R)t^^^i.f'R)t^^xh 

So 

[0286] -|^5t(2)-C^^^§^^W[i^i^^— ^^x^(5)-e^^;n5{b^J^(^'f£fflSJi. ffi 

V >5-i^x^ (2) -tr^^tL^-r^ wb^ii^-^— isx^ (5) xm^ti^^ii^m. R-c^—m^ 

v^;ei5^ —^^(2)xm^th^^^'^^t^mKMi.x. —^^{5)xm^n^it^m^ 
mnmo. 9-2. ^f^b<m^i. o-i. 5mm(Dmm:A^hm's:mR^n^o 
[0287] 7^M5t;^fefi> i£^^gi^J^;l::.■r^M^o#^T-e^toT^^J;v \ mmtvxn. 




wo 2005/070875 



100 



PCT/JP2005/000962 



2)x^m^n^4v^it^m(Dmnmm^m'^mo. oi-im. 0^b<f^^o. os-o 

3) 4V^it^mt-^^ (7) •vm^th^i[:^^t(DRit^ 

[0289] UtlU] 




C8a-1) 



[0290] :^^—J>>3i-X^ ^fh^fh. ^^>ih^mh\^X~m.^{2) x^^fh^^^^it^m^m 

n^^'^mm^mmmw^m^^x. rv^mtvx—m^isa-Dxm^ti^^'^ 

^'m'^^m^'^^^Rjt^^^i^fcRit^^xh^o 
[0291] fip-fe. -m^(2)xm^ti^-f^>it^mt-^^i7-i)xm^th:6^[:^mt^~ 

m^(i-i)xm^n^ytmm'mr^mmmit(D^^rxRjt^^^^^ti<z^y). 

^(8a-i)xm^ti=5^^m'\iTv^m^n^^t^'^x^^. 
[0292] —^^(2)xm^th^4v^j[:-^mt—m^i7-i)xm^ti^i[:^!^(Dmmmi-i. 

m^^^-m^ (2) xM^n^^v^^t^^^-m^ (7-i)xm^ti^it^!^. rx^ 

—^^^(i-i)xm^n^yt^^^'m>'mmmw-(ommmK^^m^£^fcibm^m^ 
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it^m^mnmo. 9-2. 5^*. 0^b<f»i. 0-1. s^^mcomm^^hrn'Mim 
^{2)'<:m^ti=54v^it^!^(Dm'xmm^m'Mmo. oi-im. 0^u<fi^o. 05 

[0294] SJ^:?M«> 100°C. 0^b<fi^-2O-5O°C. j:f90^L<JiS?fi 

[0295] 4)4V^^t^mt—^^i21)'Cm^n^^>"^>'mt(DR}t^ 
[0296] [ft: 11 5] 




(21) (22a) 



[0297] ^^-i.4ii. ^tL^^tL. ^^Wl^-^i^^bT-Jl^st (2) -C*^tl?.-f^:/f l^^il^^ffl 

[0298] m^. —^^{2)xm^^^4v^it^mt~^^{2i)xm^ti^^>'^>mt^ 
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(22a) -cm^n^yt^^'i^Tv^m^^^^^^^t^^-TT^^o 
[0299] —m^(2)'cm^ti^4v^it^mt—m^(2i)'x:^m^ti^^'^^^^m(Dmmm 

mm^tif£\^^7f)K —m^i2)-vm^th^4v^i[:^m^Mvx. —^^i2i)x-m^ti 
§-<>-if>s^3i^i^o. 9-2. 5S», 0^u<«^i. 0-1. 5mM(Dmm^^hm 

[0300] :^m^:f7mn. ii^-^m^jt^cxmm(D^^rxff<^xhx\^ \ mmtvxn. _hiE^ 

^^^fflv^6m^(7)^cD^ffl»{i, fflv^5-j|Sx^(2)-T?|g§tL5-f'^W[i^^^^- 
|^^t(2l)T:g$tL6-<vif>'ifi<7^fi«^^-J;^)m^.^5fc^6#^^PSS§tL;:^^^^s, - 

m^{2)xm^n^^%>it^m<Dm«mm^m'Mmo. oi-im. $?^b<fi^o. 

05—0. 5MOf5H:;0^fejgl:3g^^tL?)o 
[0301] HJ^^S^«, ffl^J^-50— lOO'C. 0^b<filt]-2O-5O°C. j;«90^U<fi^?M. 

SJ^^B#^ltt. as^io^-10 0 . ttJ-^v<i-im3o^—7 0 (Z)i5H:d^Mi:ii?i^^ 
[0302] 5)4v^^t^mt-^^(i4)xm^n^^m^mmmmt^mt(DRjt^ 

[0303] [^bll6] 




(15-la) (15-2a) 

[0304] ;^dr— i^5«, ^;rb^^tL> ^v^^t^^tvx—^^(2) xm^fh^4^>'^\i^m^m 
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xn—^^ii5-2a)xm^ti^^^mi^rv^m^"^^^^Rit^^^i^fc.R!t^^xh^ 

o 

[0305] m-h. —^^i2)xm^i^:54v^^t^!i^t-^^ii4)xm^ti^^mmmm 
mt^^t^-m^(i-i)xm^M^mm;m>mmmw^(D^^rxK)t^^^^ 
^t\zxv. -^^(i5-ia)xm^ti^yt^m'\^Tv^mRxj^xxn-^^ii5-2a 
)xm^th^^^m'[irv^m^^^^^^t^>x^^o 

[0306] (2) xm^th^4v^i[:^!^t—^^(i4) xm^th^^mmm^-mt^ 
^(Drnmrni-i. m\^^^—^^ (2) xm^th^^v^i\i^s^^—^^(i4) xm^ti^ 
^mmmmmmt^m.R-c^-^^(i-i)xm^ti^ytmm'm>'mmmW(Dm 

vx^-^^{i4)xm^ti^^^mmmmmt^m^mnmo. 9-2. 5^*.$? 
^b<(^^i. 0-1. 5^*cDt5ffipo^fejgi:3giR^tL5o 
[0307] :^m^^mi-i. ii^^m^it^\^xmm(D^^Txn^x-hx\^ \ mmtvxi-i. _hiE;^ 

mm^m V ^^m^(D^<D^m m v ^^—m^ (2) xm^th^-fv^it^m"^— 
m^(i4)xm^n^^mmmmmm\^^!^(ommmi^^^mts:^ti^!^Kmm^ 
—^^(2)xm^ti^'^^>'^h^m(Dm'Mm&tmnmo. oi-im. 0 

^L<m'^0. 05—0. 5M(7)$5H;5^Ml:3ltR^tL6o 
[0308] SJ^^?M«. aiS^-80— 100°C. $f ^b<fi^-50-50°C. XW^V<nm-3 

[0309] 6) (16) xm^n^^muMmm''\kit'^mt(DRiJi:. 
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[0310] WbllT] 

X=¥-A6 




(2) (16) (17a) 



[0311] :^^—j^6ii. ^Mti. ^^wb'g^«^^bT-j^^(2) -vm^ti^^v^^t^m^m 

[0312] ip-^. -m^(2)xm^th^4v^it^mt-^^(i6)xm^n^^mm%mm 
[0313] —m^(2)xm^th^4v^it^s^t—m^a6)xm^fh^^m^ummm'm\^^ 

\^x.—^k^(i6)xm^n^^mmmmmt^'^^m'Mmo. 9-2. 5^^. 0 

[0314] :^m:i^:)7m~i. ii^''m^jt^x^xmm(D^^rxn^x-hx\^ \ mmtvxi-^. ±ib^ 
xwmi^fcmm^^mfhti^o 

^^(i6)xm^n^^mm%mm'mt^m(ommmit^x'omt^^fc^m^mm^ 
titf:\^^^K —^^i2)xm^th^4^>'<[:^m(Dmmmm^mnmo. oi-im. 0 

^L<{ilt)0. 05—0. SMcDtSHi^^fejifijl^^tLSo 
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[0315] Rlt^U&l~i. 100°C. 0^b<fi^t]-6O-mU. j;^^? ^L<tt^-4 

[0316] 7) 4V^it^mt-^^ ( 1 2) -Tr^^tL^^^^S^OSi^^ 
[0317] [^bll8] 



^X' OH 



(2) (12) 




R 

(13a) 

[0318] ^^—J>.7U. ^fh^tl. -r^ Wb-^i^^UT-Jl^^ (2) T^^tbS^^ Wb-^^I^ffl 
[0319] ipt,. —m.'^{'2.)X^-^fh^^Vy\\:.-^mh-m^{\'2)X^-^f^^^ 

m^{\-\)xn^f\.^%m^m'.ymwmif(D^^yxm^z^^^-^^^^ —m. 
^s: (1 3a) -e^$tL63fe^?g'l4r^>'S^#s^<^/as-e^6c 

[0320] — j^sS::(2)-T?^$tl.§^^Wb'a^^^^— l^5^(12)-T?^^tb5:7^^/S(7)'f^M*f*s 

fflv (2) -ci^^n^-r^ Wb^i^^-il^x^ (1 2) -c*^t^§':7^:/5S. ^tJ5- 
f^5^(i-i)-e^^ns7t^?gtty>'^M#f*<7)a*S^(-j;^m^=esf^*#i-PS^^ 

;a^^V^^S^ — ji^^(2)T^^;n5-r^>''fb'a'i^t^>^bT. — j|^5^(12)l?^$tb'579 
^SSrM^^O. 9-5. 0^». ^?^L<«lx]l. 0-3. O^MtD^H^O^fejllIjl^^ 
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—0. 5M(Dm.M^^hM^mifi^ti^o 

[0322] Rj^sUm-i. aS'^-BO— 100°C. 0^U<fif^-2O-5O°C. J;'9^^L<f*^?l. 

[0323] _bia;^=¥-i»i-7T'^0JUfc7|s:^PJcDM5t;^fe{i, ^fett;^f^#HMTt?fT5^ 
[0324] ^btL/c^^^gttr^^'IS^, i£^^^^^J^:CT^^a. mm. W#^ttoTtiJ;v^ 

o 

[0325] :l^DJ;5^-bT#fJ;^^fc:T^>'^fi, mM. BM^(D^mWiWl^^^Xh^c 

[0326] ii;iTi-> mmmRmmm^mi'fx^mm^mmi^nm-r^A^. ^^mmi^^nh 

Ac : r ir^/P 

anth : T:/v?.lJ/P (anthryl) 

BINOL:l, l'-lf-2--^:7h— /U- 

Boc : tert - :7>df-:y;^7/V7}^':=^/V 
Bs : ^>'-eVv^/k:7;:^-:::i/V- 

Bzi-O'v^yV' 
CDCl 

3 

DCE:1, 2-v?i5'nnrn^>' 
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Et O : v':3i^7V':3^— T'/'l' 

2 

t— Bu:tert-:/^/I^ 

i-Pr:^y^ntV^ 

i-Pr Orv'^yt/ntWoi— 

2 

mes : 7^ iX^/I^ (mesityl) 

Ph::7ai— 7k 

Py:t:°yv?>' 

t-Buitert-y^/V 

TCE:1, 1, 2, 2-'7^h9i5'nn^^>- 

TMS : hUT^^/Wv-y/V 
tol:hy/k 

TPS : hy:7:nCZ^/kv^y/V 

Ts : hiy/V 
[0327] [^SfeMl] 

Tiay ^^M^Sf* 1 ® ^j?^ 

[{[^119] 
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Ts 

/ OH 

\ 

Ts 

'J >|ggfl?»ft:1 

[0328] (1)N, N'— i^p-^7^:3l>';^/^7}^rn/^-l, 2-:73ir:iU^v'T^^(^'^^r5<; 

-h/Vrn:/;^7k;J>:=i/l^(l. lmmol)^^?l.-eiB;t, 60#^jt#Si^^$-a:fCo Si^^^T 

— h_bi:-:^j^^7W^— x/^^fflV>T?5fe?f-U MffiTT^^bT g 6^i^Sr#/to 
[0329] (2)y:/mfl^^ic^^j5fe 

'HNMR(CDC1 , 270MHz) : 6 2. 30 (6H, s) , 6. 90 (2H, m) , 7. 22 (4H, 

3 

d, J = 8. 5Hz), 7. 35 (2H, m) , 8. 08 (4H, d, J = 8. 5Hz) . 

[0330] [IIJfeM2] 

[|bl20] 
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[0331] (1)N, N'-i^p-WU:j^:y^JV':>i^^/V-l, 1' -}f'r^=f';V-2, 2' -i?TV^<D^j3^ 
^*T^ 1, l'-tf-:J-7^/W2, 2'-V^TV^{0. 5mmol)^t:°yv^^(lmL)(^^j§f 

\.fcMW.\^. m^-^\ iM.itp-h/V:r.iy^/Vii^-jV{\, Immol) ^*P;t. 5— 12B#rBlB# 

[0332] {2)ym%^^'m'^mi^^v-^v(D^^ 




[0333] |litM2cD(l)-C#?jtLfc:N, N'-v^p-b/VJ^>'^y^^^7^-l, 1 ' -tf 

, 2'-v^r5:/(0. Immol) ^^I^T-e. #;^<7"h^tKn:77>'(5mL) ^^^^Ufc^ 

. IM, 2mL, 0. 2mmol)^U?h!Jj^^/kT5;>'(0. 6mmol) ^MTL. ^^i.-e^0# 
^^t#Lfc^. SitO°C^^MbfCo ^V^T% 3%jii^fb7kll7k(lmL)^MTL. 0 

^>80%o 

[0334] (3)3t^?g'l4y:/Mfl^l*:2(D^J^ 
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^^>'iO. 02mmol)^tf^7^h9=¥^hy^j^^/V^^^-r^^-^°9v^'>A(0. OOSmmol) 
^m^U ^*#IS^T-r#^7'h9tKn:79>'(i. 4mL) ^^jpx.fc^l^^m^^ 

'HNMR(CDC1 , 270MHz) : 6 1. 84 (6H, s), 6. 24 (4H, d, J = 8. 2Hz) , 

3 

6. 87 (2H, d, J = 8. 6Hz) , 7. 02 (2H, t, J = 7. 3Hz) , 7. 13 (4H, d, J = 8. 2H 
z), 7. 32 (2H, t, J=7. 3Hz), 7. 68 (2H, d, J = 8. 4Hz) , 7. 94 (2H, d, J = 8. 
9Hz), 8. 10 (2H, d, J=8. 4Hz) . 

[0335] LMMmss'] 

[0336] [{bl22] 




[|S1] 
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m 




>J_ iU- 


H)CM/m g 




Q 
O 




E^=CF3 

E^=H 


48. 8 


80 


A 

4 


Dkcn ^ 1 
rrtoU^lf 1 


Ei = Ph 


59. 5 


95 


c 
3 


/3_hl«rs|iiCrt PI 


E^=i3-Naph 


67. 6 


93 


g 


n-Wfl-P-H ^fl-P 1 
\j i«U2v»gn40U2v 1 


Ei = p-N0^C6H4 

E2=H 


D 0 . 0 


Q 0 
00 


7 


p-CHjOCeH^SOgCI 


E>=P-CH30CbH4 

E2=H 


67.3 


98 


8 


3, 5-CF3C6H4SO2CI 


E' = 3, 5-CF3C6H4 

E2=H 


79. 1 


88 


9 


p-CHjC6H4S02CI 


E'=P"CH3CeH4 
E2=Br 


69. 1 


85 



[0337] 'hNMR: 

mmms 

'HNMR(CDC1 , 270MHz) : 6 7. 37 (2H, t, J = 8. 2Hz) , 7. 45 (2H, d, J 

3 

= 8. 2Hz), 7. 60 (2H, t, J = 8, 2Hz) , 7. 71 (2H, dd, J=l. 9, 8, 2Hz) , 7. 9 
7(4H, d, J = 8. 2Hz). 

[0338] mmwH 

'HNMR(CDC1 , 270MHz) : 6 6. 49-6. 55 (4H, m) , 6. 64 (2H, t, J = 7 

3 

. 3Hz), 6. 91 (2H, d, J = 8. IHz), 7. 05 (2H, t, J = 7. 3Hz) , 7. 24-7. 35(8 
H, m) , 7. 71 (2H, d, J = 8. IHz) , 7. 90 (2H, d, J = 8. 9Hz) , 8. 03 (2H, d, J 
= 8. 9Hz). 
[0339] mMm5 

-(^g-Naph): 'hNMR(CD OD, 270MHz) : 8 6. 40 (2H, d, J = 8. 5Hz 

3 

), 6. 48 (2H, dt, J=l. 1, 7. OHz) , 6. 76 (2H, t, J=7. OHz) , 6. 94 (2H, d, 
J = 8. 5Hz), 7. 24 (2H, dd, J = 2. 1, 8. 9Hz) , 7. 30 (2H, d, J = 7. 8Hz) , 7. 
33-7. 44 (8H, m) , 7. 67-7. 70 (4H, m) , 8. 82 (2H, d, J = 8. 9Hz) . 
[0340] mMWi\6 

'HNMR(CD OD + CDCl , 270MHz) : 8 6. 80 (2H, d, J = 8. OHz), 7. 1 

3 3 

1(2H, dt, J=l. 4, 8. OHz), 7, 28 (2H, dt, J=l. 4, 8. OHz), 7. 31(4H, d. 
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J=9. IHz), 7. 45(4H, d, J = 9. IHz), 7. 59(2H, d, J = 8. OHz) , 7. 81 (2H 
, d, J = 9. IHz), 7. 85 (2H, d, J = 9. IHz). 

l-(p-CF -Ph) : 'hNMR(CD OD, 270MHz) : 8 6. 81 (4H, d, J = 8. 1 

3 3 

Hz), 6. 93 (2H, d, J = 8. 6Hz) , 7. 18 (2H, t, J = 7. OHz), 7. 39-7. 44 (6H 
, m), 7. 72-7. 79 (6H, m) . 

[0341] mmm? 

'HNMR(CD OD, 270MHz) : 5 3. 57 (6H, s) , 6. 00 (4H, d, J = 8. 9Hz 

3 

), 6. 81 (2H, d, J = 8. 6Hz), 7. 08 (4H, d, J = 8. 9Hz) , 7. 11 (2H, m), 7. 4 
0 (2H, t, J = 7. OHz) , 7. 75-7. 87 (6H, m) . 
[0342] MMMS 

'hNMR(CD OD, 270MHz) : 8 6. 66 (2H, d, J=8. OHz), 7. 05 (2H, t 

3 

, J = 8. OHz), 7. 34(2H, t, J = 8. OHz), 7. 39(2H, s) , 7. 70(2H, d, J = 8. 
OHz), 7. 83 (4H, s) , 7. 93 (4H, brs) . 
[0343] [^5SM9] 

[{bl23] 




-1, 1' -If -^79^/^-2, 2'— ^T^>--^Mv^/ci^j.^f4, mmm2tmm\^i.x±m 

^HNMR(acetone-d , 270MHz) : 8 2. 01 (6H, s) , 6. 43 (4H, d, J=8. 

6 

IHz), 6, 54(2H, d, J = 9. OHz), 7. 07 (4H, d, J = 8. IHz), 7. 19 (2H, d, J 
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= 9. OHz), 7. 95-8. 10 (6H, m) . 



[0344] [HSiMlO] 




[0345] MMM2K^\^^X. 1, V-}f'r7^;V-2, 2' -iyT^l^COiXi^KlK, (IR, 23)—^ 



'hNMR(CDC1 , 270MHz) : 6 2. 23 (6H, s) , 4. 49 (2H, d, J = 13. 5Hz 

3 

), 6. 95 (4H, d, J = 8. IHz), 7. 04 (6H, br) , 7. 30 (4H, brd, J = 7. 6Hz) , 7 
. 69 (4H, d, J=8. IHz). 
[0346] [USteMll] 
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'HNMR(CDC1 , 270MHz) : 6 4. 48 (2H, d, J= 13. 2Hz) , 6. 96 (6H, t 

3 

, J = 3. 2Hz), 7. 44 (4H, m) , 7. 89-7. 96 (8H, m) . 
[0347] [|IWi|12] 

Wbl26] 




(2)^IWI«^^U-C_blE^T^^$tv5^^?gtty>-^fl^f*^S3gUfCo 
'HNMR(CD OD, 270MHz) : § 5. 30 (2H, br) , 7. 14 (4H, br) , 7. 27 ( 

3 

2H, br), 7. 37 (4H, br) . 
[0348] [||JfeMl3] 

[^bl27] 




IIW!jl(^(2)t^:joV^T. 1, l'-l^^^^^7U'-2, 2'--yT^-y(DiXiipKiKl, I'-tf 
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[0349] 

^*#IS^T^ TIBy>'^f|^#:0. 002mmoli:0. ImmoKD^m^V^^t^mt 
[0350] [{bl28] 



H 



0 0 



pi 

HN^ 0 



[«2] 



entry 






R\RZ 








(%) 


(%) 


1 


Ph 


Bz 


Me 


ach i ra 1 


CDCI3 


10 m i n 


91 




2 








1 :R=Tf 




2. 5d 


68 


14 (f) 


3 








1 :R=Bs 




6d 


50 


3 (s) 


4 








1 :R=)3-NaphS02 




6d 


69 


32 (s) 


5 








1 :R=(4-MeOPhS02) 




8d 


68 


11 (s) 


6 








1 :R=Ts 




6d 


50 


41 (f) 


7 








1 :R=(4-CF3phS02) 




2. 5d 


63 


4 (s) 


8 








1 :R=(4-N02PhS02) 




3d 


51 


28 (s) 


9 








1 :R=(3, S-CFjPhSO^) 




2. 5d 


66 


5 (f) 


10 








1 :R=Ts, 6, 6' -Br- 




4d 


59 


10 (s) 


1 1 








2:R=H 




2h 


92 


20 (s) 


12 








2:R=Ph 




3d 


73 


31 (s) 


13 








2:R=j8-Naph 




2d 


74 


40 (s) 


14 








2:R=(4-Me0Ph) 




5d 


72 


21 (s) 


15 








2:R=(4-MePh) 




4. 5d 


70 


51 (s) 


16 








2:R=(4-t-BuPh) 




3. 5d 


79 


23 (s) 


17 








2:R=(4-PhPh) 




3. 5d 


81 


43 (s) 


18 








2:R=(4-CF3Ph) 




5. 5d 


77 


66 (s) 


19 








2:R=(4-N02Ph) 




4d 


82 


14 (s) 


20 








2:R=(3, 4, S-FgPh) 




14h 


81 


7 (s) 


21 








2:R=(3, 5-PhPh) 




1. 5d 


80 


3 (s) 


22 








2:R=(3, S-CFgPh) 




14h 


81 


3 (s) 


23 








2:R=0Me 




5d 


70 


31 (f) 


24 








2:R=Br 




6h 


99 


61 (s) 


25 








2:R=I 




3d 


57 


21 (s) 
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[0351] [^3] 



entry 


R2 










atm 


(X) 


(.%) 


26 


Ph 


Bz 


R^ Rz =Me 


2:R=TPS 


CDCI3 


7d 


79 


5 (s) 


27 




(( 




2 : R=H, 

0,6 -Br- 


tl 


5d 


71 


20 (s) 


28 


a 


it 


u 


3:R=(p-tol) 


tt 


2d 


83 


15 (f) 


29 




it 


it 


3 : R= (4-N02-Ph) 




5d 


76 


4 (s) 


30 


U 


it 




4 




Id 


87 


5 (s) 


31 








5 




2h 


75 


3 (f) 


32 


tt 


" 


Ph, 

R^= H 


achi ral 


tt 


lOmi n 


87 




33 






R\ R2= - 
(CH^)3- 


(( 


tt 


1 0m i n 


83 




34 






R\ = Ph 






10m in 


89 


— 


35 






R^ = OMe, 
R^ = Me 


it 


« 


4h 


93 


_ 


36 


tt 




R^ = NMej, 
R^ = Me 


tt 


tt 


lOmi n 


94 


- 


37 


— 


Naph 
t hoy 1 


R^, R^ = Me 


achi ra 1 




20min 


90 


_ 


38 






it 


1 : R= /y-NaphSOg 




2. 5d 


82 


11 (s) 




t4 


it 




1 : R=Ts 




2. 5d 


82 


33 (s) 


40 


-J 


tt 




2 : R=H 




20mi n 


88 


17 (s) 


A 1 

41 


it 




u 


2 : R=Ph 




3d 


79 


21 (s) 




1 

1 - 

Nsiph 
thy 1 


DZ 


it 


ac h 1 r a 1 




20in 1 n 


0 c 
99 




43 


it 




tt 


1 :R=Ts 




4d 


80 


14 (f) 


44 


Ph 


Boc 


R\ R2 = Me 


achi ra 1 




lOmin 


95 




45 




t* 




1 :R=Ts 




2d 


80 


3 (S) 


46 


it 


it 




2:R=H 




1. 5h 


85 


9 (R) 


47 






it 


it 


CH2C 1 2 


Ih 


92 


12 (R) 


48 






it 


2:R=Ph 


CDCI3 


2h 


91 


58 (S) 


49 


li 




t* 




CH2C I 2 


Ih 


95 


56 (S) 


50 


t4 




t* 


ti 


To 1 uene 


2. 5d 


88 


32 (S) 



[0352] m4] 



wo 2005/070875 



117 



PCT/JP2005/000962 



entry 




R' 


R^R^ 








m 
(%) 


m 
(%) 


51 


Ph 


Boc 


R\ R^=Me 


2 : R=Ph 


Ether 


2. 5d 


58 


37 (S) 


52 










THF 


2. 5d 


63 


31 (R) 


53 








2 : R=/3-Naph 


CDCI3 


1. 5h 


90 


51 (S) 


54 








2 : R=(4-MeOPh) 




17h 


87 


28 (S) 


55 








2 : R=(4-MePh) 




<4h 


93 


81 (S) 


56 








2 : R=(4-t-BuPh) 




5h 


89 


1 9 (R) 


57 








2 : R=(4-Ph-Ph) 


« 


1. 5h 


92 


91 (S) 


58 










to 1 uene 


2h 


85 


82 (S) 


59 






« 




CHjCI^ 


2h 


88 


90 (S) 


60 


« 






« 


'PrjO 


2h 


91 


85 (S) 


61 


t4 








ether 


2h 


90 


83 (S) 


62 


t* 








MeCN 


2h 


78 


40 (S) 


63 


" 








THF 


2h 


30 


19 (S) 


64 


«i 






2: R=(4-(2-Naph)-Ph) 


CDCI3 


1 Dm i n 


98 


93 (S) 


65 


M 








1 0 i ue ne 


1 h 


94 


86 (S) 


67 


U 








CH2CI2 


1h 


99 


95 (S) 


68 








" (1g sea 1 1mol%) 




2h 


92 


94 (S)* 


69 










'Pr^O 


Ih 


92 


86 (S) 


70 








(( 


ether 


Ih 


97 


88 (S) 


71 


4-MeO-8H4- 








CH2CI2 


Ih 


93 


90 


72 


tt 






ach i ra i 


CDCI3 


lOm j n 


92 




73 


4-Me-C6H4- 






2: R=(4-(2-Naph)-Ph) 


CH2C 1 2 


Ih 


98 


94 


74 


i« 






achi ra 1 


CDCI3 


1 0m 1 n 


93 




75 


4-Br-CsH,- 1 " 




2: R=(4-(2-Naph)~Ph) 


CHjClj 


Ih 


96 


98 
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entry 


R2 




RY, RZ 






JK,/»L> 


(«) 


A/U- ^ in? ^ 
(« 


76 


4-Br-C*H.- 


Boc 


R\ R^=Me 


a r h i r a ! 
H u 1 1 1 1 at 


pnp 1 


30in j n 


QD 




77 


4-F-C6H4- 






2 ' R= (d- fP-Nanh'i - 
Ph^ 


CH2CI2 


1h 


94 


96 


78 








21 c h i r 3 1 


uL/L 1 3 


30in t n 


9b 




79 








Ph) 

r It J 


CH2CI2 


Ih 


94 


93 


80 








Si rh i r a) I 
0 1« II 1 1 a 1 


pnr 1 

UuW> 1 3 


on — ' 

2 uffi t n 






81 


1-Naph 
thy 1- 






t. - n \*t \C nayfi/ 

Ph) 


CH2C12 


Ih 


99 


92 


82 








a r h 1 r a 1 

u v< 1 1 1 1 CI 1 


rnr 1 


9 Dm t n 


QQ 




83 


Ph 










1 . 3 n 


on 

9U 


by ^o; 


84 








2 - R= M-NO Ph^ 




1 h 

1 n 


9 ^ 


CO ( ^\ 

by j 


85 








2:R=(3, 4, S-FgPh) 




0. 5h 


88 


36 (S) 


86 








9 ' R- M ^^-PhPh^ 




U . 3 n 


0 7 
0 / 


ji c / n ^ 

45 (R) 


87 








9 • 9= ("X R — PF Ph^ 
t.r\— \o, □ v*rgrn/ 


n 


1 h 


Q n 

yu 


22 (R) 


88 


u 






2:R=QMe 




2d 


84 


10 (S) 


89 












1 1* 
1 n 


91 


>34 (R) 


90 


u 






9 • R= 1 


tt'" 


9 fi 




31 (S) 


91 


t* 


n — 


n 


9 - R=TP^ 


« 


L, bu 




rac 


92 


u 






2:R=H, 6,6' -Br- 




1 d 


84 


r a c 


93 


it 




R^=OMe, 
R^=Me 


2:R=(4-(2-Naph)- 
Ph) 




12h 


90 
(1.1:1) 


41, 29, 60 


94 








ach i ra 1 




4h 


92 




95 






R^=NMe2, 
R^=lle 


2:R=(4-(2-Naph) 
-Ph) 




S 1 uggi sh 






96 








2 : R=(4-Ph-Ph) 




15h 


86 


15, 8 


97 


u 






ach i ra 1 




10m in 


96 




98 


tt 


" R\R^=Me 


H8-2:R=(4-Ph-Ph) 




Ih 


84 


95 



* after recrystal I izat ion, >99 Xee; 75 X yield (82 X based on product) 



[0354] ^2, ^3j^4oV^T. (f),(s)(Z)^faf*^^/^HPLC5>^ff [;^7^A: Chiralpak AD- 
H, /V= 90X10 (V/V)] 5)-^ 

^as^^^cD^-a-fi (s) t\^xtm.\^f'o 

[0355] T^'^mMW-: 
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[0356] WblSO] 



A ' N^COOEt (,.t.) 



Ph" 




COOEt 



[0357] [^6] 



entry 


R ' 












1 


Bz 


a c h i r a 1 




Ih 


27 


r a c 


2 


Bz 


1 : R=Ts 


CDCI3 


7d 


61 


22 (f) 


3 


Bz 


1 : R= j5-NaphS0, 


CDC) 3 
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[0358] 



[0359] 



^6(c:JoV^T. (f),(s)(D^fB(^=3f-^/WHPLC:9-|'f Chiralpak AD-H, 

^^:^df-f-^//^y::/n/NV— /V= 90/10 (V/V)] J^*3tt§^ ^'r>'^^-^—1^ 

^^^^!^6^(Dm^n (s) tL-xmmi^fco 

Ts 




/ OH 



N 
Ts 

ach i ral 

Ts 




Ph 



OH 




Ts 




Ph 



Ph'^ 0 



OH 



[0361] ^J^^(DNMRRXJ^Mt^: 
[1^132] 



NHBz 



Ph 




Ac 



Ac 



NMR (CDCl , 270MHz) : d 2.10 (3H, s) , 2. 30(3H, s) , 

3 

4. 90(1H, d, J = 5.1Hz), 6. 04(1H, dd, J = 5. 1, 9. 2Hz), 
7. 20-7. 30 (IH, m), 7. 31(4H, d, J = 4.1Hz), 7.41 (2H, tt 
, J = 1. 6, 7. 3Hz), 7. 50(1H, tt, J = 1. 6, 7. 3Hz), 7. 78( 
2H, dt, J = 1. 6, 7. 3Hz), 7. 93(1H, brd, J = 9. 2Hz). Melt 
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ing point; 193-194°C. 



[0362] WblSS] 



Ph- 




COgMe 



major isomer :'h NMR (CDCl , 270MHz) : d 2. 38(3H, s) , 3. 

3 

66(3H, s), 4. 15(1H, d, J = 3. 8Hz), 6. 09(1H, dd, J = 3. 
8, 9. 5Hz), 7. 22-7. 33 (5H, m) , 7. 39-7. 54 (3H, m) , 7. 78-7 
. 83(2H, m), 8. 14(1H, brd, J = 9. 5Hz) . Melting point (diast 
ero— mixture) ; 158°C. 



minor isomer: 'H NMR (CDCl, 270MHz) : d 2. 15(3H, s) , 3. 

3 

70 (3H, s), 4. 20(1H, d, J = 4. 9Hz), 5. 94(1H, dd, J = 4. 
9, 8. 6Hz), 7. 22-7. 33 (5H, m) , 7. 39-7. 54 (3H, m) , 7.78-7 
. 83(2H, m), 7. 87(1H, brd, J = 8. 6Hz). Melting point (diast 
ero— mixture) ; 158°C. 



'h NMR (CDCl, 270MHz) : d 1. 95(2H, brquin, J = 6. 5 Hz 

3 

), 2. 33(2H, brt, J = 6. 5Hz), 2. 64(2H, brt, J = 6. 5Hz), 
6. 59(1H, d, J = 9. 5Hz), 7. 16-7. 29 (3H, m) , 7. 38-7. 55 (5H 
, m), 7. 87(2H, d, J = 8. 4Hz), 8. 93(1H, brd, J = 9. 5Hz) 
, 11.27 (IH, br). Melting point; 208-209^:. 



[0363] [^bl34] 



NHBz 




C02Me 



[0364] [{bl35] 



NHB2DH 
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[0365] Wbise] 



NHBz 




Bz 



NMR (CDCl , 270MHz) : d 6. 08(1H, dd, J = 3. 2, 8. IH 

3 

z), 6. 10 (IH, s), 7. 17-7. 56(13H, m) , 7. 64(1H, td, J = 1 
.4, 7. 3Hz), 7. 79(2H, td, J = 1.4, 8.1Hz), 7. 84(2H, td, 
J = 1.4, 6. 5Hz), 8. 06(2H, td, J = 1.6, 7. 3Hz), 8.52(1 
H, d, J = 8. IHz). Melting point; 222°C. 
[0366] [^[il37] 

NHBz 
pf,A^C0NMe2 

Ac 

major isomer: 'h NMR (CDCl, 270MHz) : d 2. 16(3H, s), 2 

3 

.80(3H, s), 3. 01(3H, s) , 4. 34(1H, d, J = 7. 3Hz), 5.90(1 

H, dd, J = 7. 0, 9. 2Hz), 7. 14-7. 46 (8H, m) , 7.82 (2H, td 

, J = 1. 6, 7. OHz) , amide proton was not detected. Melting p 

oint (diastero— mixture) ; 69— 71°C. 

[0367] [^bl38] 

NHBz 
p^A^CONMea 

Ac 

minor isomer: 'h NMR (CDCl, 270MHz) : d 2. 29(3H, s), 2. 

3 

59(3H, s), 2. 84(3H, s) , 4. 11(1H, d, J = 3. 2Hz) , 5.97(1 
H, dd, J = 3.2, 8.1Hz), 7. 14-7. 46 (8H, m) , 7. 82(2H, td, 
J = 1.6, 6. 8Hz), 9.13 (IH, brd, J = 8.1Hz). Melting poi 
nt (diastero— mixture) ; 69— 71*^. 
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[0368] W[il39] 




Ph 



NH 



Ac 



Ac 



'H NMR (CDCl , 270MHz): d 2. 13(3H, s) , 2. 38(3H, s) , 4 

3 

. 42(1H, d, J = 5. 4Hz), 6. 17(1H, dd, J = 5. 4, 9. 5Hz), 7 
. 24-7. 36(5H, m) , 7. 42(1H, d, J = 7. 3Hz), 7. 44-7. 53 (2H 
, m), 7. 55(1H, br), 7. 59(1H, dd, J = 1, 4, 7.0Hz), 7.84 
(IH, m), 7. 91(1H, d, J = 8.1Hz), 8. 21 (IH, m) . 



'h NMR (CDCl, 270MHz) : d 1. 95(3H, s) , 2, 45(3H, s) , 4 

3 

. 53(1H, d, J = 4. 3Hz), 6. 81 (IH, dd, J = 4. 3, 8. 9Hz), 7 
, 36-7. 56(6H, m) , 7. 64(1H, dt, J 1. 4, 7.0Hz), 7.60-7. 
85 (3H, m), 7. 89(1H, d, J = 8. 6Hz), 8.21 (IH, d, J = 8 
. 6Hz) . 



'H NMR (CDCl, 270MHz) : d 1. 37(9H, s) , 2. 09(3H, s) , 2 

3 

. 17(3H, brs), 4.18 (IH, d, J = 6. 8Hz), 5.46 (IH, br) , 5 

. 73(1H, br), 7. 20-7. 34 (5H, m) . Melting point; 176°C. 



[0369] [|bl40] 




[0370] [fbl41] 



NHBoc 




Ac 
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[0371] ^1:142] 




Ac 



NMR (CDCl , 270MHz) : d 1. 37(9H, s) , 1. 96(3H, s) , 2 

3 

, 30(3H, s), 4. 40(1H, d, J = 5. 4Hz), 6.16 (IH, brs) , 6.2 
9(1H, brs), 7. 37-7. 44 (2H, m) , 7. 50(1H, t, J = 6. 8Hz), 7 
. 59(1H, dt, J = 1. 4, 6. 8Hz) 7. 70-7. 80 (IH, m) , 7. 86(1H, 
d, J = 7. 8Hz) 8. 16(1H, d, J = 8. 4Hz) . 



'h NMR (CDCl, 270MHz) : d 1. 35(9H, s) , 2.11 (6H, s) , 

3 

2. 48(3H, s), 4. 11(1H, d, J = 7.0Hz), 5. 66(2H, brs), 7.1 
3-7. 16 (4H, m). 



'h NMR (CDCl, 270MHz) : d 1. 39(9H, s) , 2. 10(3H, s) , 2 

3 

. 12(3H, s), 3. 75(3H, s) , 4. 15(1H, d, J = 7.0Hz), 5.40(1 

H, brs), 5. 65(1H, brs), 6. 81(2H, d, J = 8. 5Hz), 7. 16(2H 
, d, J = 8. 5Hz). 



[0372] [^1^143] 




[0373] [^1^144] 
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[0374] 



[0375] 



[0376] 



[0377] 



'h NMR (CDCl , 270MHz) : d 1. 36(9H, s) , 2. 10(3H, s) , 2 

3 

. 15(3H, s), 2. 28(1H, d, J = 5. 4Hz), 4. 17(1H, d, J = 7. 
OHz), 5. 43(1H, brs), 5. 70(1H, brs) , 7. 07-7. 15 (4H, m) . 



'h NMR (CDCl, 270MHz) : d 1. 36(9H, s) , 2. 09(3H, s) , 2 

3 

. 16(3H, s), 4. 15(1H, d, J = 6. 8Hz), 5. 42 (IH, brs) , 5. 47( 

IH, brs), 6. 94-7. 03 (2H, m) , 7. 19-7. 26 (2H, m) . 

[^I::i47] 



'H NMR (CDCl, 270MHz) : d 1. 37 (9H, s) , 2.08 (3H, s) , 

3 

2.19 (3H, s), 4.14 (IH, d, J = 6. 2Hz), 5,41 (IH, brs), 
5.79 (IH, brs), 7.14 (2H, d, J = 8. 5Hz), 7.42 (2H, d, J 
= 8. 5Hz) . 



'h NMR (CDCl, 270MHz) : 6 1. 27(3H, t, J = 7. 0 Hz), 4 

3 

. 25(2H, q, J = 7. 0 Hz), 6. 20(1H, d, J = 8. 4 Hz), 7.28 





NHBz 
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- 7. 56(9H, m), 7. 84( 2H, d, J = 5. 9 Hz). 
[0378] [^tl49] 




N2 



'h NMR (CDCl , 270MHz) : d 1. 28 (3H, t, J = 7. 0 Hz), 

3 

4.27 (2H, q, J = 7. 0 Hz), 6.27 (IH, d, J = 8.1 Hz), 7 
.33-7.61 (8H, m), 7.87-7.96 (4H, m) , 8.36 (IH, s) . 

[0379] [{bl50] 




'H NMR (CDCl, 270MHz): d 1. 28 (3H, t, J = 7. 0 Hz), 

3 

4.26 (2H, q, J = 7. 0 Hz), 6.30 (IH, d, J = 7. 8 Hz), 7 
.30-7.58 (9H, m), 7.68 (IH, d, J = 7. 0 Hz), 7.87-7.96 
(2H, m), 8.37 (IH, d, J = 9. 4 Hz). 
[0380] Utl51] 



NHBoc 




'h NMR (CDCl, 270MHz) : 6 1.25 (3H, t, J = 7. 0 Hz), 

3 

1.45 (9H, s), 4.22 (2H, q, J = 7. 0 Hz) , 5. 39 (IH, brs) , 

5.39 (IH, d, J = 7. 6 Hz), 7.25 - 7. 41 ( 5H, m) . 
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CCtfBu 



[0388] ^Mbfc^^W(^^l|#H^T> y^mCl. 40 mg, 2 mol%) ^-f'^>'l (0. 1 
5 mmol)(Dh/^:3^>'(lmL, 0.1 M)^|^J;i, v^Ti/T-fex— h (14. 2 mg, 0 

w^h^^vy^—iUeyi-.AcOEt = 12:1— 6:1) icX'O^f^^S^^m.^MVfCo 
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'h NMR ( 270 MHz, CDCl ): 6 1. 46 ( 9H, s ), 6. 17 ( 1 

3 

H, d, J = 8. 4 Hz ), 7. 26 - 7. 56 ( 9H, m ) , 7. 83 ( 2H, 
dt, J = 6. 4, 1. 6 Hz ). 



'h NMR ( 270 MHz, CDCl ): 8 1. 45 ( 9H, s ), 3. 97 ( 3 

3 

H, s ), 6. 21 ( IH, d, J = 8. 1 Hz ), 7.00 ( IH, d, J = 
8. 4 Hz ), 7. 09 ( IH, t, J = 7. 8 Hz ), 7. 28 - 7. 51 (9 
H, m ), 8. 23 ( IH, dd, J = 7. 8 Hz ), 9.00 ( IH, brs ). 



'H NMR ( 270 MHz, CDCl): 6 1. 46 ( 9H, s ): 8 1. 46 ( 

3 

3H, s ), 6. 16 ( IH, d, J = 8. 4 Hz ), 6. 95 ( 2H, d, J 
= 8. 6 Hz ), 7. 30 - 7. 43 ( 6H, m ) , 7. 80 ( 2H, d, J = 
8.6 Hz ) . 



[0391] [{bl56] 




[0392] ['fblST] 



OMe 
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[0393] WblSS] 




'H NMR ( 270 MHz, CDCl ) : 6 1. 46 ( 9H, s ), 2. 47 ( 3 

3 

H, s ), 6. 13 ( IH, d, J = 8. 4 Hz ), 6. 19 ( IH, brs ), 
7. 19 - 7. 43 ( 9H, m ). 
[0394] [1^159] 




'h NMR ( 270 MHz, CDCl ): 8 1. 46 ( 9H, s ), 2. 40 ( 3 

3 

H, s ), 6. 16 ( IH, d, J = 8. 4 Hz ), 7. 25 ( 2H, d, J = 
8. 1 Hz ), 7, 30 - 7. 43 ( 6H, m ) , 7. 73 ( 2H, d, J = 8 
.1 Hz ). 

[0395] [{bl60] 




'h NMR ( 270 MHz, CDCl ): 8 1. 45 ( 9H, s ), 6. 17 ( 1 

3 

H, d, J = 7. 8 Hz ), 6. 19 ( IH, brs ), 7. 31 - 7. 70 ( 9H 
, m ). 7. 72 ( IH, d, J = 6. 8 Hz ). 
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[0396] Wbiei] 



CI 




COa'Bu 



'H NMR ( 270 MHz, CDCl ): 8 1. 46 ( 9H, s ), 6. 14 ( 1 

3 

H, d, J = 8. 4 Hz ), 7. 31 - 7.45 ( 8H, m ) . 7. 72 ( IH, 
d, J = 6. 5 Hz ). 



'h NMR ( 270 MHz, CDCl ): 8 1. 45 ( 9H, s ), 6. 14 ( 1 

3 

H, d, J = 8. 4 Hz ), 7.11 ( IH, brs ), 7.29 - 7.46 ( 7H 
, m ). 7. 56 - 7. 62 ( 2H, m ). 
[0398] [^bl63] 



'h NMR ( 270 MHz, CDCl ): 8 1. 46 ( 9H, s ), 6. 14 ( 1 

3 

H, d, J = 8. 4 Hz ), 7. 31 - 7. 39 (6H, m ). 7. 58 ( IH, 
d, J = 8. 6 Hz ). 7. 58( IH, d, J = 8. 6 Hz ), 7.69 ( IH 
, d, J = 8. 6 Hz ). 



[0397] [|t:i62] 




Br 
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[0399] ^1:164] 




C02'Bu 



'h NMR ( 270 MHz, CDCl ): 6 1. 47 ( 9H, s ), 6. 27 ( 1 

3 

H, d, J = 8. 1 Hz ), 7. 16 ( IH, brs ), 7. 30 - 7. 59 ( 8H 
, m ). 7. 67 ( IH, dd, J = 7. 3, 1. 1 Hz ), 7. 86 - 7. 90 ( 

IH, m)7. 94 ( IH, D, J = 8. 4 Hz ), 8.36 ( IH, dd, J = 

6. 5, 3. 0 Hz ). 



'H NMR ( 270 MHz, CDCl ): 8 1. 45 ( 9H, s ), 3. 03 ( 6 

3 

H, s ), 6. 17 ( IH, d, J = 8. 4 Hz ), 6. 68 ( 2H, dt, J = 
9. 2, 2. 7 Hz ), 7. 20 ( IH, brs ), 7. 27 - 7. 44 ( 5H, m ) 
, 7. 73(2H, dt, J = 8. 9, 3. 0 Hz ) . 
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[0404] IMMmiel 

mmnmnr.nm^i^4>v—^^mmm. iimmoi:s.u«y>'iiM«o. oo2ni 

[0405] ^fejit^i^CONMR 

'H NMR (CDCl , 270MHz) : 6 0.52 (3H, s) , 0.53 (3H, s) 

3 

, 0.89 (9H, s), 1.45 (9H, brs) , 5.20 (IH, brd, J = 6. 5 
Hz), 6.19 (IH, brd, J = 6. 5 Hz), 6.76 (IH, s) , 7.06 (1 
H, dt, J = 1. 1, 7.0 Hz), 7.15 (IH, dt, J = 1. 1, 7.0 Hz 
), 7.26-7.40 (5H, m) , 7.44 (IH, d, J = 8. 5 Hz), 7.48 ( 
IH, d, J = 8. 1 Hz). 
[0406] iitl&T\ 



ph 




H 



O 



+ 




[0407] iitim] 




X = O : BINOL-R-P(0)OH 



X = NR', R = H : BINAM-R'-P(0)OH 
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* cat(l,0 mol%). large scale (imine 1(5,0 mmol)) in the presence of 0.5 mol% cat. 
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[0415] WblTO] 

mes 




2, 6-lf:^-(2, 4, 6, 2", 4", 6"-^^1^7^^7^'-[l, 1' ;3', l"]i5?— 73i:=^7^-5 
'-^7^)-4-;e-=3f-y-3, 5-i/^^i^-4^^-:7;^^7T-v'^5'^^>'i5?[2, l-a;3, 4- 
a' li^'f-y^U>^-4-:t—^^L 2, 6-Bis-(2, 4, 6, 2", 4", 6"-hexamethyl-[l 
, 1 ' ; 3 ' , 1 "] terphenyl— 5 ' — yl) — 4— oxo— 3, 5— dioxa— 4 A, ^— phospha— cycloh 
epta[2, l-a;3, 4— a' ]dinaphthalen-4-ol] ( (R)— 4) : 

white solid; Rf = 0.45 (Hexane/^EtOAc = l/l) ; IH NMR ( 
270 MHz, DMSO-d ) : 8 2.06 (24H, s) , 2.23 (12H, s) , 6. 

6 

75 (2H, s), 6.89 (8H, brs) , 7.11 (2H, d, J = 8. 1 Hz), 7 
.22 (2H, t, J = 8. 1 Hz), 7.45 (2H, t, J = 8. 1 Hz), 7.5 
8 (4H, s), 8.10 (2H, t, J = 8. 1 Hz), 8.27 (2H, s) ; ^^C 
NMR (67. 8 MHz, DMSO-d ) : 8 20. 6, 122. 4 (d, J = 2. 4 

6 P-C 

Hz), 125.4, 125.9, 126.6, 127.8, 127.9, 128.6, 128.8, 
128.9, 130.7, 130.8, 131.5, 133.5 (d, J =2.0 Hz), 1 

P-C 

35. 2, 135. 3, 135. 8, 137. 3, 138. 5, 140. 4, 145. 6 (d, J 

P-C 

= 9.8 Hz);^V NMR (162 MHz, DMSO-d): 8 3.92; IR (KBr 

6 

): 3400, 2918, 2860, 1612, 1595, 1483, 1439, 1240, 1101 
, 1020, 982, 885, 851, 750, 693 cm"'; HRMS (ESI) Calcd f 
or C H O P ([M-H]") 971. 4235. Found 971. 4235. 

68 60 4 

[0416] 2-?ih^t^y'7XD^ v>mMm^^^T^-yv—v'/^-^'7y'yMT/i-^Mt(Dix 

|5 6^ (Representative Procedure for the Phosphoric Acid Catalyz 
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ed Aza—Friedel— Crafts Alkylation of 2— Methoxyfuran) : 
^mVfc^^Wi^l. 95mg(D(R)-4(2^/l'%, 0. 002mmol) 

mMtvfco v>mmmm^m^imL(Di, 2-i:^^uvi^^>\z.m^^L-fco 20, smg 

(Z)N-bocTl:^fi$tl.yc-l'5;>'(R=Ph, 0.1 mmol) :|o J;U<^1 1 . 1 ^ L(Z)2-7^h->^ 
:7^^(1, 1.2 equiv, 0.12 mmol) ^-35°CT^neat-e;!jn;tfCo 

hi5^'^:7^}vlJ;i9»Mbfc(^it?K:Hexane/EtOAc = 12/l-8/'l)o :79^^-2 
[0417] Wbl71] 



Boc^ 

NH 




ert— butyl (5— methoxyfuran— 2— yl) (phenyl) methylcarbamate] (R=Ph) : 
R^ = 0. 40 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/'PrOH = 95/5, 1. 0 mL/min, 254 nm, 10 ° 

C) 14.9 (major), 18.0 min; 'H NMR (CDCl , 270 MHz): 6 

3 

1.43 (9H, brs), 3.80 (3H, s) , 5.04 (IH, d, J = 3. 1 Hz ) 
, 5.24 (IH, br), 5.79 (IH, br) , 5.94 (IH, d, J = 3. 1 H 
z), 7.23-7.38 (5H, m) ; NMR (CDCl, 67.8 MHz): 6 28 

3 

. 3, 52. 6, 57. 7, 79. 7, 79. 8, 108. 7, 126. 9, 127. 5, 128. 5 
, 139.9, 143.6, 154.8, 161.4; IR (KBr) : 3354, 2984, 294 
3, 1678, 1614, 1585, 1518, 1367, 1319, 1256, 1163, 1043 

, 1009, 947, 880, 746 cm"'; HRMS (ESI) Calcd for C H NA 

17 21 

NO ([M + Na]^) 326. 1363. Found 326. 1364. 

4 
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[0418] ^1:172] 



Boc^ 




11 J [I >-OMe 

•^^^^■T^/l^Etert— butyl (5— methoxyfuran— 2— yl) (4— methoxyphenyl) methyl 
carbamate] (R=p— MeO— C H ) : 

6 5 

R^=0. 32(Hexane//EtOAc= 1/4); HPLC analysis Chiralpak AD- 
H (Hexane/EtOH = 95/5, 1. 0 mL/min, 254 nm, 10 °C) 2 

9. 2, 34. 0 (major) min; 'h NMR (CDCl , 270 MHz) : 8 1. 42 

3 

(9H, brs), 3.79 (3H, s) , 3.80 (3H, s) , 5.03 (IH, d, J 
= 3.2 Hz), 5.17 (IH, br), 5.72 (IH, br) , 5.92 (IH, br) , 

6.85 (2H, d, J = 8. 9 Hz), 7.22 (2H, d, J = 8. 9 Hz); 
C NMR (CDCl , 67. 8 MHz): 6 28. 3, 52. 1, 52. 2, 57. 7, 7 

3 

9. 7, 79. 8, 108. 5, 113. 8, 128. 0, 132. 2, 143. 9, 154. 8, 1 
59.0, 161.4; IR(KBr) : 3385, 2980, 2841, 1711, 1612, 1585 
, 1514, 1367, 1252, 1165, 1032, 943, 827 cm"'; HRMS (E 
SI) Calcd for C H NaNO ([M + Na]^) 356. 1468. Found 356. 1 

18 23 5 

469. 
[0419] [^tm] 

Boc 

Me HN 




tert-^'5^7l^ (5-^^^^/:7^>^-2--^7^) (o-hU/P) ;^'f-J]y^/U^<V^M^^y"^^Lt 
art— butyl (5— methoxyfuran— 2— yl) (o— tolyl) methylcarbamate (R = o 
-Me-C H ) : 

6 5 

R^ = 0. 40 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
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AD-H (Hexane/'PrOH = 95/5, 0. 7 mL/min, 254 nm, 10 ° 
C) 16.1 (major), 19.3 min; 'h NMR (CDCl , 270 MHz): 6 

3 

1.43 (9H, brs), 2.35 (3H, s) , 3.80 (3H, s) , 5.02 (IH, d 
, J = 3. 0 Hz ), 5.18 (IH, br), 5.82 (IH, brd, J = 3. 0 
Hz), 5.95 (IH, br), 7.16-7.30 (4H, m) ; NMR (CDCl, 

3 

67. 8 MHz) : 8 19. 0, 28. 3, 49. 6, 57. 6, 79. 7, 79. 8, 108. 
9, 126. 0, 126. 1, 127. 5, 130. 5, 135. 8, 138. 0, 143. 3, 15 
4.7, 161.4; IR (KBr) : 3319, 2964, 2936, 1709, 1682, 1618 
, 1585, 1526, 1366, 1263, 1173, 1057, 1018, 947, 883, 
760, 746 cm"'; HRMS (ESI) Calcd for C H NaNO ([M + Na]^) 

18 23 4 

340. 1519. Found 340. 1520. 

[0420] Wbl74] 

,Boc 




tert-^'^/l^ 9:^-2-4^^) (m-MJ/l^) ;^^J\y:fy/l^y<V^^:x.y^T^Ht 

ert— butyl (5— methoxyfuran— 2— yl) (m— tolyl)methylcarbamate ] (R=m— 
Me-C H ) : 

6 5 

R = 0. 40 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
f 

AD-H (Hexane/ 'PrOH = 95/5, 1. 0 mL/min, 254 nm, 10 
°C) 12.4 (major), 14.2 min; IH NMR (CDCl, 270 MHz): 

3 

8 1.43 (9H, brs), 2.33 (3H, s) , 3.80 (3H, s) , 5.04 (IH, 
d, J = 3. 2 Hz ), 5. 21 (IH, br) , 5. 74 (IH, br) , 5. 94 (1 

H, brd, J = 3. 2 Hz), 7.06-7.11 (3H, m) , 7.19-7.26 (IH, 
m) ; "C NMR (CDCl, 67.8 MHz): 6 21.4, 28.3, 52.7, 5 

3 

7. 7, 79. 7, 79. 8, 108. 6, 123. 9, 127. 6, 128. 3, 128. 4, 13 
8.1, 139.8, 143.8, 154.8, 161.4; IR (KBr): 3387, 2964, 
2937, 1686, 1614, 1578, 1516, 1333, 1259, 1169, 1057, 1 



wo 2005/070875 



146 



PCT/JP2005/000962 



018, 945, 883, 748 cm'; HRMS (ESI) Calcd for C H NaNO 

18 23 4 

([M + Na]^) 340. 1519. Found 340. 1522. 
[0421] Wbl75] 



,Boc 

HN 




Me' 



ert— butyl (5— methoxyfuran— 2— yl) (p— tolyOmethylcarbamate ] (R=p— 
Me-C H ) : 

6 5 

R = 0. 40 (Hexane/EtOAc = lX4) ; HPLC analysis Chiralpak 
f 

AD-H (Hexane/^'PrOH = 95/5, 0. 7mL/min, 254 nm, 10 ° 
C)23. 0 (major), 26.1 min; 'H NMR (CDCl , 270 MHz): 8 1 

3 

.43 (9H, brs), 2.33 (3H, s) , 3.80 (3H, s) , 5.03 (IH, d, 
J = 3. 1 Hz ), 5. 19 (IH, br), 5, 76 (IH, br) , 5. 93 (IH, 
d, J =3, 1 Hz), 7, 13 (2H, d, J = 8. 1 Hz), 7, 20 (2H, d, 
J = 8. 1 Hz); '^C NMR (CDCl, 67.8 MHz): 8 21.1, 28.3, 

3 

52. 4, 57. 7, 79. 7 , 79. 7 , 108. 5, 126. 8, 129. 2, 137. 0, 

0 3 

137.2, 143.9, 154.8, 161.4; IR (KBr) : 3364, 2978, 2936, 
1705, 1614, 1578, 1493, 1367, 1259, 1165, 1047, 1020, 
951, 878, 783 cm"'; HRMS (ESI) Calcd for C H NaNO ([M 

18 23 4 

+ Na]^) 340. 1519. Found 340. 1522. 
[0422] [^bl76] 



,Boc 

Br HN 




tevt-:f^7U (2-y''n^-7^^/v) (5-^h^->'79^-2-'Y/v) ^^/v;^;/w^5::/^rn 

^'7^/V'[tert— butyl (2— bromophenyl) (5— methoxyfuran— 2— yl) methylcarba 
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mate ] (R=o-Br-C H ) : 

6 5 

= 0. 32 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpa 

k AD-H (Hexane/ 'PrOH = 95/5, 1. 0 mL/min, 254 nm, 10 

°C) 15.2 (major), 21.0 min; 'H NMR (CDCl , 270 MHz): 6 

3 

1.42 (9H, brs), 3.78 (3H, s) , 5.02 (IH, d, J = 3. 2 Hz 
), 5.29 (IH, br), 5.89 (IH, d, J = 3. 2 Hz), 6.11 (IH, 
br), 7.14 (IH, dt, J = 7. 6, 1. 6 Hz ), 7.32 (IH, dt, J = 
7.6, 1. 1 Hz ) , 7.42 (IH, br) , 7.54 (IH, dd, J = 7.6, 
1.1 Hz ); '^C NMR (CDCl, 67.8 MHz): 8 28.3, 52.6, 57 

3 

. 7, 79. 9, 80. 0, 109. 5, 123. 4, 127. 5, 128. 0, 129. 0, 133 
.1, 139.0, 142.1, 154.5, 161.5; IR (KBr) : 3389, 2978, 2 

936, 1690, 1614, 1572, 1510, 1391, 1323, 1258, 1161, 10 
57, 1018, 943, 881, 766, 752 cm"'; HRMS (ESI) Calcd for 
C H BrNaN04 ([M + Na]^) 404. 0468, 406. 0447. Found 404. 0 

17 20 

468, 406. 0445. 

[0423] Wbl77] 

,Boc 




tert-IT'^/W (3-:7~n^:7ai:=^/V) (5-:^h^iyy ^1^-2-4 M 
-^7^/1^ [tert— butyl (3— bromophenyl) (5— methoxyfuran— 2— yl) methylcarba 
mate ] (R=m— Bi— C H ) : 

6 5 

R^ =0. 42 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/EtOH = 95/5, 0. 5 mL/min, 254 nm, 10 °C 
) 27.4, 31.1 (major) min; 'H NMR (CDCl, 270 MHz): 6 1. 

3 

43 (9H, brs), 3.81 (3H, s) , 5.04 (IH, d, J = 3. 2 Hz ), 
5.23 (IH, br), 5. 74(1H, br) , 5.95 (IH, d, J = 3. 2 Hz), 
7.40 (IH, dt, J = 7. 3, 1.6 Hz ), 7.46 (IH, d, J = 1. 6 
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Hz ) ; '^C NMR (CDCl , 67. 8 MHz) : 8 28. 3, 52. 2, 57. 7, 7 

3 

9. 8, 80. 2, 109. 2, 122. 6, 125. 6, 129. 9, 130. 0, 130. 7, 
142.3, 142.7, 154.7, 161.6; IR (KBr) : 3375, 2976, 2936, 
1692, 1614, 1578, 1518, 1367, 1337, 1259, 1171, 1045, 
970, 951, 781, 735 cm"'; HRMS (ESI) Calcd for C H BrNa 

17 20 

NO ([M + Na]^) 404. 0468, 406. 0447. Found 404. 0468, 406. 

4 

0444. 

[0424] Wbl78] 

Boc 

HN 

Br'"^^ 

^7^/1^ [tert— butyl (4— bromophenyl) (5— methoxyfuran— 2— yl) methylcarba 
mate ] (R=p-Br-C H ) : 

6 5 

R^ =0. 38 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/ 'PrOH = 95X5, 1. 0 mL/min, 254 nm, 10 ° 
C) 16.1 (major), 19.4 min; IH NMR (CDCl, 270 MHz): 6 

3 

1.42 (9H, brs), 3.80 (3H, s) , 5.03 (IH, d, J = 3, 2 Hz ) 
, 5.23 (IH, br), 5.72 (IH, br) , 5.93 (IH, d, J = 3. 2 H 
z), 7.19 (2H, d, J = 8. 4 Hz), 7.45 (2H, d, J = 8, 4 Hz) 
; '^C NMR (CDCl , 67. 8 MHz) : 8 28. 3, 52. 1, 57. 7, 79. 8 

3 

, 80. 1, 109. 1, 121. 4, 128. 6, 131. 6, 139. 1, 142. 8, 154. 
7, 161.6; IR (KBr): 3368, 2978, 2937, 1684, 1614, 1585, 
1516, 1369, 1340, 1250, 1165, 1047, 1011, 951, 880, 7 

29 cm"'; HRMS (ESI) Calcd for C H BrNaNO ([M + Na]^) 404 

17 20 4 

. 0468, 406, 0447. Found 404. 0468, 406. 0446. 
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[0425] WblTQ] 



,Boc 

HN 



CI 




^^/V- [tert— butyl (4— chlorophenyl) (5— methoxyfuran— 2— yl) methylcarba 
mate ] (R=p-Cl-C H ) : 

6 5 

R =0. 36 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/ 'PrOH = 95/5, 1. 0 mL/min, 254 nm, 10 ° 
C) 14.7 (major), 17.5 min; 'H NMR (CDCl , 270 MHz): 8 

3 

1.43 (9H, brs), 3.80 (3H, s) , 5.04 (IH, d, J = 3. 0 Hz ) 
, 5.20 (IH, br), 5.74 (IH, br) , 5.92 (IH, brd, J = 3. 0 
Hz), 7.23-7.32 (4H, m) ; '^C NMR (CDCl, 67.8 MHz): 8 

3 

28. 3, 52. 1, 57. 7, 79. 8, 80. 1, 109. 1, 128. 2, 128. 6, 133 
.3, 138.6, 143.0, 154.7, 161.6; IR (KBr) : 3356, 2980, 2 
936, 1707, 1618, 1585, 1491, 1367, 1261, 1167, 1092, 10 
47, 1015, 947, 883, 822 cm"'; HRMS (ESI) Calcd for C H 

17 20 

ClNaNO ([M + Na]^) 360. 0973. Found 360. 0970. 

4 

[0426] UtlSO] 

,Boc 

HN 

OMe 

tert-:/^/V (4-:7/V;^n:73ir:^/V) {5-pih^-y7y>-2-^M p«^/V;^7/W^5:>^^ 
^J^T^/l^ [tert— butyl (4— fluorophenyl) ( 5— methoxyfuran— 2— yl) methylcarb 
amate ] (R=p-F-C H ) : 

6 5 

R =0. 40 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 

f 

AD-H (Hexane/ 'PrOH = 95/5, 0. 7 mL/min, 254 nm, 10 ° 
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C) 20.0 (major), 24.0 min; 'h NMR (CDCl , 270 MHz): 8 

3 

1.43 (9H, brs), 3.81 (3H, s) , 5.04 (IH, d, J = 3. 2 Hz ) 
, 5.21 (IH, br), 5.75 (IH, br) , 5.93 (IH, brd, J = 3. 2H 
z), 6.98-7.04 (2H, m) , 7.25-7.30 (2H, m) ; '^C NMR (CD 
CI , 67. 8 MHz) : 5 28. 3, 52. 0, 57. 7, 79. 7, 80. 0, 108. 9, 

3 

115.3 (d, J =21.6 Hz), 128.5 (d, J =8.3 Hz), 135 

F-C F-C 

. 8 (d, J =3.9 Hz), 143.3, 154,8, 161.5, 162.2 (d, J 

F-C F- 

= 245.1 Hz); IR (KBr) : 3373, 2980, 2943, 1690, 1612, 

c 

1585, 1526, 1371, 1306, 1265, 1177, 1057, 1016, 951, 88 
3, 847, 743 cm"'; HRMS (ESI) Calcd for C H FNaNO ([M + 

17 20 4 

Na]^) 344. 1269. Found 344. 1269. 

[0427] Wbl81] 




tert-:/f^/V (5-^h=3riy:79>^-2-^7^) (^■7^1/>'-l-^yW) y^^/\^:^/W<V^m 
^^^■T^/l^Etert— butyl (5— methoxyfuran— 2— yl) (naphthalen— 1— yl)methylc 
arbamate (R = 1— Naphthyl) : 
Rf = 0. 38 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/ 'PrOH = 97/3, 1. 0 mL/min, 254 nm, 10 
°C) 27.1, 29.5 (major) min; 'h NMR (CDCl, 270 MHz): 5 

3 

1.44 (9H, brs), 3.80 (3H, s) , 5.04 (IH, d, J = 3. 2 Hz 
), 5.24 (IH, br), 5.92 (IH, br) , 6.59 (IH, brd, J =6.8 
Hz), 7.42-7,54 (4H, m) , 7,78-7.88 (2H, m) , 8,07 (IH, 
brd, J = 6, 8 Hz) ; '^C NMR (CDCl , 67, 8 MHz) : 5 28, 3, 4 

3 

9. 6, 57. 7, 79. 9, 80. 0, 109. 2, 123. 3, 124. 3, 125. 2, 125 
, 7, 126. 4, 128, 5, 128. 7, 130, 9, 133, 9, 135, 6, 143. 5, 1 
54,7, 161.3; IR (KBr): 3387, 2978, 2937, 1690, 1616, 158 
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2, 1508, 1367, 1261, 1167, 1053, 1018, 945, 883, 779 c 
m"'; HRMS (ESI) Calcd for C H NaNO ([M + Na]^) 376. 1519 

21 23 4 

. Found 376. 1518 

[0428] Wbl82] 

BOC 

HN 

OMe 

^JX-7^/Ix[tert— butyl (5— methoxyfuran— 2— yl) (naphthalen— 2— yl) methylc 
arbamate (R = 2— Naphthyl) : 

Rf =0. 38 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak 
AD-H (Hexane/EtOH = 95/5, 1. 0 mL/min, 254 nm, 10 °C 
) 25.3, 30.7 (major) min; 'H NMR (CDCl , 270 MHz): 6 1. 

3 

44 (9H, brs), 3.81 (3H, s) , 5.05 (IH, d, J = 3. 1 Hz ), 

5.30 (IH, br), 6.00 (IH, br) , 7.41-7.48 (3H, m) , 7.77-7 

. 83 (4H, m) ; NMR (CDCl , 67. 8 MHz) : 6 28. 3, 52. 9, 

3 

57. 7, 79. 8, 80. 0, 109. 0, 125. 1, 125. 5, 125. 9, 126. 1, 
127. 6, 128. 0, 128. 3, 132. 9, 133. 3, 137. 3, 143. 6, 154. 9 
, 161.5; IR (KBr): 3315, 2968, 2937, 1713, 1680, 1614, 
1582, 1526, 1371, 1261, 1167, 1049, 1020, 945, 864, 750 

cm-1; HRMS (ESI) Calcd for C H NaN04 ([M + Na]^) 376. 1 

21 23 

519. Found 376. 1520. 
[0429] ['fblSS] 




tert--:f^7V {-7^1^-2-4 7V) (5-^h=3rv':7^>'-2-'Y/^) :^^JV-^ jV/^V-y^:^:^ 
y^/V [tert— butyl (f uran— 2— yl) ( 5— methoxyfuran— 2— yl) methylcarbamate ( 
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R = 2-Furyl) : 

R =0. 38 (Hexane/EtOAc = 1/4) ; HPLC analysis Chiralpak A 
D-H (Hexane/ 'PrOH = 95/5, 1. 0 mL/min, 254 nm, 10 °C 
) 15.3 (major), 19.2 min; IH NMR (CDCl , 270 MHz): 5 1 

3 

.43 (9H, brs), 3.82 (3H, s) , 5.07 (IH, d, J = 3. 2 Hz ), 
5.19 (IH, br), 5.88 (IH, br) , 6.07 (IH, d, J = 3. 2 Hz) 
, 6.22 (IH, d, J = 3. 2 Hz), 6.31 (IH, dd, J = 3. 2, 2. 
2 Hz), 7.36 (IH, d, J = 2. 2 Hz); '""C NMR (CDCl, 67.8 

3 

MHz): 6 28.3, 46.9, 57.7, 79.9, 80.0, 107.0, 108.6, 1 
10.3, 141.6, 142.2, 152.1, 154.7, 161.3; IR (KBr) : 3348 
, 2980, 2936, 1717, 1618, 1585, 1506, 1369, 1261, 1167 

, 1047, 1013, 949, 872, 741 cm"'; HRMS (ESI) Calcd for C 
H NaNO ([M + Na]^) 316. 1155. Found 316. 1157. 

15 19 5 

[0430] [^5SM19] 

N-TBS-t°n— /KDFriedel-Crafts AlkylT/V=3r/Wb:HJ^^ 

^I^TNMR^^— 2 mol%©M^(7)CDCl (800 mDWm^-fV^^O. 

3 

1 inmo\tlli^MW-i'^o^U-V.N-TBSi^M<D\l°U—/ViO. 11 mmol) ^neatt? 
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[0431] ^1:184] 




achiral BINOL-Ar-P(0)OH 

time yield regioselectivity (ee) 

achiral lOmin 70% 1 0 (rac) : 1 (rac) 

BINOL-(3,5-terphenyl)-P(0)OH 4.5 h 82% 5 (rac) : 1 (50% ee (f)) 

BiNOL-(3,5-mesitylphenyl)-P(0)OH 27.5 h 81% 4 (24% ee (f)) : 1 (55% ee (b)) 

[0432] ^J5t^4^CONMR 

^^j5fei^(2{iT/^^/Wb)'H NMR (CDCl , 270 MHz): 8 0.51 (3 

3 

H, s), 0.57 (3H, brs), 0.96 (9H, s) , 1.43 (9H, brs) , 5.0 
8 (IH, brd, J = 7. 6 Hz), 5.79 (IH, dd, J = 2. 7, 1.6 Hz 
), 5.93 (IH, d, J = 7. 6 Hz), 6.13 (IH, t, J = 3. 0 Hz), 

6.78 (IH, dd, J = 2. 7, 1.6 Hz), 7.20-7.36 (5H, m) . 
HPLC chiral-pak OD-H hexane/IPA = 99. 2/0. 8, 0. 5 mL/mi 
n, 12. 0 min, 13. 1 min. 

giJ^j5fei^(3f5AT/V=3r/Hb)'H NMR (CDCl, 270 MHz): 6 0.37 (6 

3 

H, s), 0. 85 (9H, s), 1. 30 (9H, brs), 4. 76 (IH, br) , 5. 86 
(IH, br), 6.46 (IH, br) , 6.69 (IH, t, J = 2. 4 Hz), 7.2 
0—7. 36 (5H, m) one proton missing. HPLC chiralcel OD— H he 
xane/lPA = 99. 2/0. 8, 0. 5 mL/min, 17. 4 min, 18. 3 min. 
[0433] [^»i]20] 

1, 3, 5-hy7^b^->^>'if^OFriedel-CraftsT/V=¥/WbS^S 
S^TNMR^^— ^'cfJ. 2 mol%COM^(^CDCl (800 mL)mm\^^V^^O. 
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1 mmom^mW-T^o ^U^\ 1, 3, 5-by^h^^>-<>^if>-(0. 11 mmoD^^P 
[0434] Wbl85] 



OMe 



MeO' 




OMe 




achiral 



^Ar 

BINOL-Ar-P(0)OH 



achiral 

BIN0L-(9-anthryl)-P(0)0H 



time 
10 min 
9h 



yield 
95% 
90% 



ee 
rac 
45% ee (f) 



[0435] ^f^^(DNMR 

'H NMR (CDCl , 270 MHz): 8 3.78 (6H, s) , 3.81 (3H, s) 

3 

, 6.21 (2H, s), 6.21-7.55 (9H, m) , 7.67 (IH, d, J = 7. 
0 Hz), 7.80-7.93 (3H, m) , 8.36 (IH, m) . HPLC chiralcel 

OD-H hexane/lPA = 90/10, 1. 0 mL/min, 22. 7 min, 27. 9 

min. 

[0436] imMimn 

(R)-2, 6-lf';^-(2, 4, 6, 2", 4", 6"-^=^f-7^^/l^-[l, 1' ;3', V^^--^^^ 

/\^-5'-4/^)-4-:t^y-3, 5-iy:t^^-4 l^-7t^:^^r-^y^ti^y^^l2, l-a;3 
, 4-a']v^:^7^l^>^-4-:^— 

(R)-3, 3'-«-(3, 5-v^7^v^^7v:7^^/w-[l, l']lf':^:7^^^7W-2, 2'-z^ 
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[0437] [Ilffif?[l22] 

(R)-2, 6-lf;=?.(l, l'--^7^/V)-4-;^-=3ry-3, 5-v';^=3{^-lh-4 1 ^-/i>y?.:7T-i^ 
i^n^^^[2, l-a;3, 4-a' ] v?-^:7i$?l^>'-4-;e— /KZ)M3t 

mfe^!j21i^*DV^T. (R)-3, 3'-t-^;^-(3, l']l^~:^:7 
/5?l/=/k-2, 2'-v^;^— /KDf^^:b>9i^(R)-3, 3'-f';^-(4-^7^1x^-2-^7P-:7 

Wbl86] 




white solid; R = 0. 75 (CH CI /'PrOH = 10/1); 'h-NMR (27 

f 2 2 

0 MHz, DMSO-d ) 6 7.09 (2H, d, J = 8. 1 Hz), 7. 29(2H, 

6 

td, J = 6. 8, 1.1 Hz), 7.45 (2H, t, J = 8. 1 Hz), 7.48- 
7.59 (4H, m), 7.93-8.06 (12H, m) , 8.09 (2H, d, J = 8. 

1 Hz), 8. 17 (2H, s), 8.22 (2H, d, J = 8. 4 Hz), 8.35 (2H 
, s); '^C-NMR (67,8 MHz, DMSO-d) 6 122. 7 (d, J =2 

6 P-C 

, 0 Hz), 124.8,125.0, 125.2, 126.0, 126.1, 126.2, 126.4 
, 126. 5, 126. 6, 127. 5, 128. 2, 128. 5, 130. 1, 130. 2, 131 
. 0, 131.9 (d, J = 1. OHz), 132.3, 133.4, 133.9 (d, J 

P-C P-C 
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= 2.4 Hz), 137.2, 137.3, 138.5, 147.4 (d, J =9.3 

p-c 

Hz); ^'P NMR (162 MHz, DMSO-d ) 6 3.19; IR (KBr) : 3393, 

6 

3053, 2924, 1630, 1655, 1599, 1502, 1421, 1400, 1250, 

1184, 1103, 972, 854, 837, 816, 748 cm"'; HRMS (ESI) Ca 
led for C H O P ([M-H]") 751. 2044. Found 751. 2055. 
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